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Modern Refining in Mexico 


The first in a series of articles on the 
Mexican petroleum industry—p. 217 


Clean Exchanger Tubes in Place 


You get faster cleaning, more time on 
stream, better heat transfer—p. 228 
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Your Corrosion Engineer 


What are his attributes—his duties— 
what results can you expect?—p. 230 


OXO Process—Status Today 


Activities grow in the use of this route 
to petrochemicals from olefins—p. 241 





%Proportioneers®°s Micro-Feeder answers th« 
special needs of pilot plant or laboratory opera 
tions requiring continuous small quantity feeds 
with “absolute” accuracy, independent of viscosity 
or system pressure variations. Here is a compact, 
accurate charging system or test unit which gives 
uniform, reproducible conditions and quick, accu- 
rate prediction of the full scale end result. 

A precision ground plunger is forced into the 
fluid-filled cylinder at a readily adjustable, pre- 
determined rate. Since the fluid is forced out of the 
cylinder by the uniform progress of the screw- 
driven plunger, there can be no fluid loss due to 
valve action or changes in plunger speed. The 
cylinder may be jacketed or insulated to maintain 
uniform conditions. The standard Micro Feeder is 
available in models for feeding from 1.0 cc to 800 cc 
per hour and for maximum discharge pressures up 
to 2000 psig. Special Micro-Feeders can be fur- 
nished for other conditions. Ask for recommenda- 


tions and Bulletin SM-3005-2. 


agen MCURALY 


IN FLUID FEEDING 


creasing base rate. 





Micro-Feeder Applications 
include... 


— 
. 


Catalyst Testing 


~~ 


Additive Injection 


- 


Carburetion of Fuels 

. Explosive Mixture Analysis 
. Calibrating Instruments 

. Porosity Determination 
Laboratory Titration 


. Injection of Vitamin Concentrates 
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Toxicity Measurements 











Write to °%°.PROPORTIONEERS, INC.°%, 447 Harris Ave., Providence 1, R. I 


Tech | service representotives in principal cites of the U 


ede 


nited States. Canada. Mexico and other foreign countries 





We put 30 years of work into this pin 


You've seen plenty of service pins. You may wear one yourself indicating five 


ten, twenty-five years of service with your company 


But the pin you see illustrated here is a different kind of pin. We had it made 
to symbolize thirty years of sper ial service——-not to any one company but to 
the entire petroleum industry. For it was just thirty years ago on February 2 
1923— that the first gallon of “Ethyl” gasoline was sold to a motorist and the 


long list of Ethyl services was started 

We believe this thirty years of experience is one of the most important ingredi 
ents in Ethyl antiknock service. For while one pound of antiknock compound 
may be very much like another — its value to the refiner depends largely on how 
it is used. From the very beginning, Ethyl has had as its principal objective not 
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We put 30 years of work into this pin 
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only the efficient manufacture of a product, but the development of services 


which would help our customers get the most out of that product 


That’s why for example, Ethyl has carried out an intensive year-in, year-out 


advertising and sales-promotion program to promote the premium-gasoline mar 


ket. That’s why we set up the Ethyl Research Laboratories and a network of 


gasoline testing laboratories. That’s why Ethyl pioneered a wide variety of pro 
grams, not only in the passenger-car market, but in the bus, truck and farm 
tractor fields as well. That’s why Ethyl offers numerous safety services, dealer 
education programs and technological helps to refiners 

‘These services are doubly valuable because the men who bring them to you 
have many years of personal experience. Many of our people wear service pins 
indicating five, ten and twenty-five years of working with Ethyl for the petro 


leum industry 


ETHYL CORPORATION 


NEW YORK 17, NEW YORK 


RESEARCH SUPPLY SERVICE TECHNICAL REPORTS 


SALES HELPS ROAD TESTING GASOLINE TESTING 





FROM SOURCE 
...TO USE! 





High thermal efficiency! That’s one of the features of 
Unibestos Pipe Insulation. It’s an outstanding b.t.u. 
barrier. 


Yes, and it’s easy to fit—cuts quickly, cleanly. And 

Unibestos lasts and lasts because it’s highly resistay* 
to moisture, fumes, vibration, and impact 

That’s why you’re finding more Unibestos in more 

plants every day. It’s made in cylinders and half 

e rounds in two types: No. 750 for temperatures up to 

U ra. RB ey ™ y to gS 750°F.; No. 1200 for up to 1200°F. And it’s also avail 
able in block-form for up to 1200°F. uses 


PIPE INSULATION Phone your nearby Unarco Distributor for recom 


for Temperatures up to 1200°F mendations and prompt service on Unibestos, Amocel, 
and other dependable Unarco insulations. For new 
installations or replacements, there’s nothing better 


€ 
UNION ASBESTOS & RUBBER CO. 
DEPT. N-1, 332 S. MICHIGAN AVENUE © CHICAGO 4, ILL 
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what are the important factors in 


A OATING ROOF DESIGN 


Here are the Floating Roof Specifications which 30 years’ 


experience has shown are necessary for best performance. 


Well designed, close fitting Seals; 
including Primary, Secondary, and Top Seals 
for maximum conservation. 


Pontoons divided into large number of 
GAS-TIGHT compartments for safety. 


Pontoon compartments Deep and Roomy 
so they may be easily entered and inspected 
for maintenance if necessary. 


Pontoon compartments uncluttered 
with framework for easy inspection and 
maintenance. 


COMPLETE CLEAN Drainage. 


Roof designed to take ALL LOADS to 
which the structure may be subjected, with 
better than normal safety factor. 


Pontoons designed to maintain buoyancy 
under all anticipated conditions. 


8 Assure full use of the capacity of the tank 
for in and out storage. 


These specifications are met in every respect by the Wiggins 


Floating Roof and ONLY the Wiggins Floating Roof 


by GENERAL AMERICAN 


WIGGINS 
VAPOR SCALS 


SEMNERALZ 


Wb GENERAL AMERICAN TRANSPORTATION CORPORATION 


: 135 SOUTH LA SALLE STREET + CHICAGO 90, ILLINOIS 
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FEATURE ARTICLES 


Refining Section Effect of Paraffin in Reforming 


How paraffin content affects quality 
Modern Refining in Mexico of motor fuels from Platforming, by 


Vladimir Haensel and G. R. Donaldson 


Part 1 in a series of exclusive articles 
describing Mexico’s petroleum industry, 
by D. P. Thornton 


The 1953 Petroleum Exposition 


, hich 
In-Place Tube Cleaning Pays Tulsa prepares for 1953 show whic 
starts May 14 
Shutdown cycle extended 50%, heat 


transfer improved 75%, and cleaning 
time cut by 75% 
Petrochemical Section 


Your Corrosion Engineer 


What attributes should he have? What The Oxo Process in the U. S. 
duties should you give him? What results 


. for petrochemicals from olefins 
can you expect? by F. L. LaQue 


Ductile Cast Iron Naphthalene and Nitrogen 


Where can it be used in process equipment New volume source for petrochemicals 
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PADS OF KNITTED WIRE MESH 
WIPE OUT LIQUID 
ENTRAINMENT 


/ 


y, 


YOU CAN 
STOP 


liquid 
carry-over 


in processing 
vessels 
WITH 


ETEX tit Mer oF Orne 


MIST ELIMINATORS 


Pads of uniform density, made 
from multiple layers of knitted wire 
mesh, have proved exceptionally ef- 
fective in removing liquid entrain- 
ment from gases in a wide range of 
refining and processing operations. 


—_~ 
BD 
a 
' 


— 


The pad is placed inside a vessel 
above the liquid level, Its construc- 
tion provides a multiplicity of un- 
aligned, asymmetrical openings with 
unusually large wire-surface area 
It is impossible for a gas to pass 
through the pad without continually 
changing direction; yet the high free 
volume 97 to 98%-——-minimizes_ re- 


ey 
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striction and pressure drop 





The unusually high efficiency with which these knitted wire mesh units 
remove the liquid entrainment that occurs in a wide variety of refining 
and processing operations has enabled engineers to: 


1. Improve product quality and elimi- 5. Design new equipment with smaller 
nate reruns, dimensions, 


2. Prevent contamination in subse- 6, Achieve more economical process- 
quent operations. ing of lower grade materials. 





Recover valuable products previ- 7. Secure longer “on-stream” periods 


ously lost. by removing corrosive liquids. 











Operate existing equipment at 8. Prevent air pollution by objection- When a gas is generated in or 
higher capacities. able liquids. passes through a liquid (1), it car- 
ries with it, as it bursts from the 
liquid surface (2), a fine spray of 
droplets of entrained liquid. These 
droplets are carried upward by the 
rising gas stream (3) 


METEX Mist Fliminators can be used wherever the problem of liquid 

entrainment exists. By effecting complete removal of liquids, Mist Elim- 

inators contribute to more efhcient and economical processing in such 
vessels as 

As the gas passes through the pad, 

VACUUM PIPE STILLS EVAPORATORS COMPRESSORS the droplets impinge on the extensive 

FRACTIONATING TOWERS ABSORBERS SEPARATORS wire surface (125 square feet of area 


KNOCK-OUT DRUMS SCRUBBERS STEAM DRUMS per cubic foot of pad volume). The 
droplets coalesce on the wire surface 


a to form large drops of liquid which 
Get the full facts on METEX Mist Eliminators og Page nlite Many | 
break away (4) from the wire mesh 
Write for bulletins giving detailed information — including limiting and fall back against the gas stream 
velocities, pressure drop, efliciencies, etc The gas (5) passes on, free d from 


liquid entrainment 
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10.0.0: KXAKA AAARKAASY AVAILABILITY 
><) 


r CORPORATION The pads, which are known as 
METEX Mist Eliminators are made 


He KNITTERS OF WIRE MESH FOR MORE THAN A QUARTER CENTURY — by Metal Textile Corporation, 631 
Tate a a ~ 9. 4-99-49 42% n* ate Vata aA ata Ate SD bb hh De” m8 East First Avenue, Roselle, N. J. A 
X 1949,050,0,0,0,0,010,410:4,0.6,0,0,018 PPG OSa ddd bulletin giving detailed information is 
RRRRRR LAL RD ORR RRR RRR RE : yon 0 pain oer yy cboagpr oaygenae 
Main Office & Plant, Reselle, New Jersey Canadian Plant, Hamilton, Ont. facturer 
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Al Pladt Petroleum Publication 
1213 West Third St., Cleveland 13, O. 
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National Petroleum News 

The weekly oil marketing magazine, covering 
news, prices, transportation, storage, merchan- 
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Dave Brushed Up on His Spanish 


A lot of information goes back and forth across the line be- 
tween the U.S. and Canada about oil discoveries there, new refineries 
and petrochemical ventures. For many oil men in this country 
are closely concerned with these developments to the North. On 
the other hand, there is comparatively little accurate information 
in this country about the oil business, including refining, south 
of the border in old Mexico. Perhaps that is only natural, too, 
for after the Expropriation the American oil companies have been 
inclined to let Nature take its course there. 

However, PETROLEUM PROCESSING writers, particularly in the 
Southwest, kept picking up interesting bits of information about 
what was going on in the oil business in Mexico. Some of it made 
sense, some did not. The testimonial dinner held in Dallas last 
March, in honor of Ex-Senator Antonio J. Bermudez—he stills runs 
Petroleos Mexicanos, which is the Mexican oil industry — looked like 
an important step in the direction of improving our international 
relations to the south. All-in-all, the time seemed right for a 
story on the oil business in Mexico, with emphasis on refining for 
PETROLEUM PROCESSING readers. Dave Thornton, our Southwestern 
Editor, drew the assignment and both he and his wife at once started 
brushing up on their limited Spanish, along with other necessary 
arrangements for the trip. 

For seven weeks Thornton picked and poked and pried through 
the principal refineries in Mexico. The technologists and others he 
visited with were uniformly courteous and helpful, and always 
friendly. They went out of their way to make him feel at home 
in a new environment, escorted him around the plants when he 
asked, let him poke around alone when he preferred. They dug 
out charts, books and records; did their best to clear up perplexi- 
ties. After a time, due more to similarity of terms than anything 
else, Dave even found he could read some of their engineering re- 
ports, albeit “muy pocito”—-very little—-and everyone got a good 
laugh out of some of the attempted translations. 

The article in this issue (pg. 217) is the first of five stories 
Dave wrote from his trip into Mexico. We hope you enjoy reading 
them as much as Dave says he enjoyed getting the material and 
writing them. And if you get a few surprises in your reading, Dave 
says you will be following his own experience. He did not expect 
to find what he saw in the way of fine plants, the best of house- 
keeping and a fierce pride in uchievement. Thornton is glad he 
made the trip, PETROLEUM PROCESSING is glad he made it, and if 
his articles serve to give our readers a better understanding of 
Mexico's petroleum problems, we will all be more than satisfied. 
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Other Plall Petroleum Publications 


Piatt's Oilgram News 

A daily independent oil-news reporting ser 
vice issued from New York, Cleveland ond 
Houston 


Platt's Oiigram Prices 

A daily independent oil-price reporting ser- 
vice issued from New York, Cleveland and 
Houston 





Your best source for 


HIGH-PRESSURE 


Heat Exchangers 


Here, at A. O. Smith, is a matchless combination ot design 
ing, engineering and fabricating skills, experience and 
equipment on which to draw in solving any heat ex- 
changer problem. Dedicated to the search and develop- 
ment of better techniques, A. O. Smith engineers have 


created many “tirsts” in the pressure-vessel and heat- 


exchanger fields. 


For high-pressure service, the exclusive A. O. Smith 
MULTI-LAYER process was conceived and designed for con- 
structing thick-walled vessels and exchangers. For reliable 
corrosive service at minimum cost, another exclusive was 
developed: the SMITHlining process of permanently bond- 


ing stainless or other materials to carbon plate 


These, plus a variety of other techniques in utilizing ma- 
terials of all types, are implemented by complete fabricat- 
ing tacilities for producing equipment, fixtures and fit- 
tings. As a result, A.O. Smith engineers are able to develop 


the best solution of any heat-exchanger problem 


Proof of performance is obtained with A. O. Smith's 
own testing procedures. Full-scale vessels are tested to 
destruction at isolated test stations where pressures up to 
50,000 psi can be applied. Materials are tested prior to 
fabrication in the company’s chemical, physical, metal- 


lurgical and spectrographic laboratories. 


(To obtain more 


data on advertised products see 


Industry comes 
to A. O. Smith 
with 

Heat Exchanger 
Problems 


@ Three high-pressure heat exchangers are shown in the upper illus- 
tration. They are designed for 240U psi on the tube side and have 
modified Bridgeman closures for channel covers. 


@ The lower illustration is a view of one of the above heat exchangers 
prior to completion. It shows detail of channe! construction. The tube 
sheet was drilled by an A. O. Smith high-precision method to a degree 
of perfection far above accepted standards, to insure against leakage. 


Problems are resolved by research groups whose com- 
bined experience and accumulated data are without par- 
allel. Closely associated are the experts in tool and fixture 


design who have their own unexcelled facilities 


For high-pressure or conventional heat exchangers, 
whether for chemical, petro-chemical, petroleum refining 
or power applications, A. O. Smith is your best source. 


Your inquiry will receive prompt and expert handling. 


Chicago 4 * Cleveland 15 * Dallas 2 * Denver 2 * Houston 2 
Los Angeles 22 * Midland 5, Texas * New Orleans 12 * New York 17 
Pittsburgh 19 * San Francisco 4 * Seattle 1 * Tulsa 3 
Washington 6, D.C. 


International Division: Milwaukee ! 
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What's Happening... 


Refinery Expansion 


Esso Standard Oil Co. has commenced con- 
struction on modernization program at its 135,000 b/d 
Bayway, N. J., refinery, to be completed by mid- 
1954. New units include 60,000 b/d two-stage pipe 
still which will increase net plant throughput 16,- 
000 b/d, a 20,000 b/d hydrofiner and high viscosity 
fuel burning system. Hydrofiner, first of its type to be 
built, supplants current method of refining gasoline 
and heating oil with sulfuric acid and has separate 
reactors for the two materials. Aside from fact that 
process was developed by Standard Oil Development 
Co. and no further details concerning it have been 
made available. 


. Pacific Oil & Refining Co. faces construction 
delay on its Tacoma, Wash., refinery (‘“‘What's Hap- 
pening,” Jan. '53, p. 7) since PAD cannot grant any 
steel allotment until third quarter. Pacific wanted 
initial 83 tons in second quarter, out of total of al- 
most 2800 tons. Application for rapid tax amortiza- 
tion on 10,000 b/d plant is still pending. 


- Shell Oil Co. is dusting off plans to build a 
$75 million refinery in Puget Sound area providing 
Washington state law forbidding land ownership 
by aliens is amended. Company said site and plant 
capacity have not been settled. 


. Standard Oil, Co. (Ind.) expects to start con- 
struction of its new 30,000 b/d refinery at Mandan, 
N. Dak. in late Spring (See “What's Happning,” 
Sept. '52, p. 1215; Feb. '52, p. 127). Lummus Co. 
has been selected as-prime contractor and project 
is scheduled for completion in Oct. '54. Feature of 
plant will be combination of crude topping, Fluid ca- 
talytic cracking, vapor recovery and polymerization 
into a continuous process. 


. Standard Oil of California plans to invest more 
than $30 million this year in new refinery facilities, 
according to Chairman of the Board R. G. Follis. New 
facilities, Follis said, “will enable us to turn out, 
among other things, more aviation gasoline and the 
ingredients for petrochemicals.” 


- Ingram Products Co. is enlarging and revamp 
ing its refinery near New Orleans to include catalytic 
cracking, polymerization, and vacuum distillation. 
Capacity of all units, when modernization is com- 
plete, will be 7000 b/d. Procon is contractor, with 
completion scheduled for san. 1, '54. 


. Socony-Vacuum Oil Co. plans to build a new 
catalytic polymerization unit at its E. St. Louis, II. 
refinery, and to double naphtha reforming capacity 
through conversion of an existing thermal cracking 
coil—-both projects in addition to the new 15,000 b/d 
TCC airlift unit anncunced last month (see “What's 


Happening,” Jan. ‘53, p. 7). Construction of the 


new units is to start in the third quarter. 


. Aurora Gasoline Co. wil! install a 1500 b/d UOP 
Platforming unit at its Elsie, Mich. refinery, with 
construction being handled by Procon, Inc. 


. Pure Oil Co. has awarded contract for build- 
ing additional boiler house facilities and other auxil- 
iaries at its Toledo, Ohio refinery to Catalytic Con- 
struction Co. Work is part of major expansion pro- 
gram now underway at the Toledo plant (see “What's 
Happening,” Feb. '52, p. 127). 


. Standard Oil Co. (Ind.) expects construction 
to start late this summer on new 700 b/d sulfuric 
acid alkylation unit at its Casper, Wyo. refinery, with 
initial operation scheduled for May ‘54. M. W. Kellogg 
Co. is prime contractor. 


. Pana Refining Co. has started a 2-year modern- 
ization program at its 4400 b/d refinery at Pana, IIL, 
to cost an estimated $900,000. Program will include 
a 650 b/d type “A” Platformer, and revamping of 
present facilities to increase capacity to 6000 b/d. 
Procon has construction contract for Platformer, with 
refinery staff planning to do other work. 


Petrochemicals 


A new process for making cold synthetic rub- 
ber in a continuous stainless steel pipeline has been 
developed by B. F. Goodrich Chemical Co. The process 
uses an extremely active catalyst which cuts the re 
action time to 15 to 20 min., as compared with the 
10 to 12 hr. now required with conventional pressure 
vessels. Goodrich engineers estimate that investment 
costs for a new plant using the “pipeline” process 
would be at least 50° less than a conventional plant. 
The new process cannot be used in existing GR-S 
plants. 


. Shortage of butylenes is cutting into supply 
of petroleum-based butadiene for synthetic rubber 
and has resulted in reactivation of two alcohol buta- 
diene plants which Reconstruction Finance Corp, 
has had in standby status. Plants being put back 
into service are at Louisville, Ky. (operated by Union 
Carbide & Carbon Corp.) and at Kobuta, Pa. (oper- 
ated by Koppers Co.). 


. . « Allied Chemical & Dye Corp. is already think- 
ing about expanding its still-to-be-built ammonia- 
urea fertilizer plant at La Platte (Omaha), Nebr. 
Start of construction on plant has been held up 
pending FPC approval of Allied’s contract for na- 
tural gas (see “What’s Happening,” Nov. '52, p. 
1543). Company spokesman recently revealed that 
Omaha plant may some day be as large as other 
Allied ammonia installations at Hopewell (five am 
monia trains) and South Point (three trains) 


. Shell Chemical Corp.'s new marketing division 
Julius Hyman & Co., has found office space so scarce 
in Denver that the firm leased an ultra-modern hotel 
A “no vacancy” sign has 
would-be lodge rs 


been posted to discourage 


Information on these pages is obtained through the nation-wide news coverage service of PLATT’S OILLGRAM NEws 
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What's Happening 





Dow Chemical Co., long a major producer of 
ethylene glycol, is now packaging permanent-type 
antifreeze under customers’ private-brand labels, and 
has set up a new Organic Chemicals Sales section to 
handle its merchandising 


Industria! Mobilization 


Activities of Petroleum Administration for De- 
fense may be taken over by Commerce Dept. when 
and if general controls program is reduced to skele- 
ton form, according to Washington observers. PAD 
presently is organized under Secretary of Interior, 
and indications are that new Interior Secretary 
McKay is not particularly interested in retaining 
PAD within his department. His attitude is said 
to be that of wanting Interior to resume “normal”’ 
functions as quickly as possible. Timing hosn’t been 
determined, but it may take place by mid-year. 


Alkylate facilities may get an increase in rate 
of rapid tax write-off to 100% in an effort to over- 
come industry's netural reluctance to build such fa- 
cilities because of fear of sharp drop in demand. 
Current rate generally permitted in 90°, but of- 
ficial of Defense Production Administration has in- 
dicated that agency would approve PAD request to 
increase this to 100%. Facilities already approved 
at 90° rate might be allowed 100% write-off 


. Supplies of aviation gasoline will remain tight 
at least until mid ‘54, according to study made by 
PAD’'s Military Fuels Technical Advisory Commit- 
tee. Shortage for next year and a half will continue 
about 6,000 to 10,000 b/d. 


. Current picture on tubular heat exchangers is 
this: Order backlogs run from four to nine months: 
inventories are slightly lower than last fall, with some 
spot shortage; manufacturers are finding it hard 
to get heavy plate and seamless pipe. Situation was 
revealed when exchanger manufacturers told Na- 
tional Production Authority they need to know more 
about needs of oil and other expansion programs 
if they are to be expected to meet upcoming de- 
mands 


PERSONNEL—R. Rea Jackson (Socony-Vacu- 
um) hes replaced William W. Keeler as deputy di- 
rector of PAD’s Refining Division ... Paul E. Kuhl 
(Esso Standard Oil) has replaced W. Vaughn Ischie 
is director of the Foreign Refining Division ... How- 
ard S. Spering (Texaco Development Corp.) has been 
appointed asst. director (refining economics) of the 
Refining Division. 


Markets, Prices 


Further easing in the supply situation on most 
products in refinery and terminal districts east of 
the Rocky Mountains was indicated during the first 
month of 1953. With the possible exception of 
distillate fuels at the Gulf, buyers had no trouble in 
obtaining requirements needed to supplement their 
contract commitments. Some items, and notable 
heavy fuel oils along the Atlantic Seaboard and lubri- 
cating oils generally, were downright weak. 


Residuals were down at Est Coast terminal 
points in amounts ranging up to 11c a bbl. for Bunker 
“C” with New York harbor price at $2.00 a bbl. The 
downward move in posted prices, touched off by 
Esso Standard on Jan. 16, did not indicate any fur- 
ther rise in inventories at the U.S. Gulf or in the 
Caribbean area, but resulted indirectly from the 
sharp decline in rates for ocean transportation. 

Lower East Coast prices for residuals posted last 
August reflected a general weakening in the pri- 
mary supply markets. Since that time, charter rates 
for dirty tankers from the Caribbean area have de- 
clined $1.01 a ton, or roughly 15¢ a bbl. 


. In lubricating oils, it was a matter of the 
market becoming a “dog est dog’ proposition virtu- 
ally overnight, according to trade reports. Increased 
lube oil refining capacity abroad has made deep in- 
roads on the export market, and inventories in this 
country consequently have risen to the burdensome 
point. 

Pennsylvania bright stock wes down 3c a gal. 
to 25c toward the end of January. Solvent refined 
oils in the Mid-Continent were quoted 1c lower with 
bright stock at 25c, 200 vis. neutral at 15.5c, FOB 
Tulsa basis, and solvent bright at the Gulf Coast 
dropped 2.5¢ to 24c, FOB ship 


Natural gasoline prices dipped 0.5c a _ gal. 
about a month earlier than breaks from winter levels 
in the past three years. The mild weather to date 
had much to do with reduced demands for natural for 
winter motor fuel blending. 

Refined gasoline prices were steady, but supplies 
were readily available in virtually all areas. 


Miscellany 


Foreign lube oil capacity will reach 76,600 b/d 
by Jan. 1, ‘54, according to survey by PAD, and 
will include 44,800 b/d of solvent and 31,800 b/d 
of conventional capacity. This compares with ca- 
pacity of 58,000 b/d (28,000 solvent and 30,000 con- 
ventional) as of Jan. 1, '52. 


Peace on the oil labor front is the expectation 
this year. Observers who should know are of 
opinion that there will be a minimum of oil labor 
trouble this year, with virtually no indication that 
1952 strikes will be repeated. Oil Workers Inter- 
national Union reportedly this year plans to put 
emphasis on organization and other internal union 
problems. 


. . Octane rating requirements for regular-grad 
gasoline for shipment in Great Lakes Pipe Line will 
be increased one full number to 84 beginning Mar. 2, 
according to Midwest refiners. Maximum lead con- 
tent allowed wiil remain at 2 cc. 


. . Turkish Institute of Minerals Prospecting has 
signed agreement with Ralph Parsons Co. calling 
for construction of a 6000 b/d refinery in south- 
eastern Turkey at a cost of about $7 million. Plant 
will take two years to build, following which it will 
be operated for the first year by U.S. specialists and 
then taken over by Turkish government. 
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6300 hp line-up of GMV- 
10 and GMV-4 V-angle * 
compressors in a large 
Texas synthetic ammonia 
plant. GMV-4 recircula- 

tor units are in fore- 
ground, GMV-10 process 
units in background. 


Close-up of high pres- 
sure compressor cylin- 
ders on one of the GMV-4 
units in recirculator serv- 
ice — first application of 
its kind. 


od 


Another Example 
ae 
Lifficient Power 


N WN 


THEY count on tHese GMAW’ 
for smooth operation in 
high - pressure service! 


N this Texas synthetic ammonic plant, these mod- 
| ern, reliable Cooper-Bessemer GMV's help in a 
big way to keep the process running smoothly. For 
example, GMV flexibility permits effective, depend- 
able automatic control — set in this case to maintain 
constant suction pressure. 


The compressor line-up consists of seven GMV's. 
Two are recirculator units — the first 2-cycle gas 
engine compressors to be used for such service. The 
other five are GMV-10 process units compressing a 
hydrogen-nitrogen mixture, through 5 stages, from 
2 psig to 5300 psig. 


Here, in Texas, this same company operates fifty-four 
additional GMV’'s in 4 light hydrocarbon plants — 
plenty of experience to know that GMV quality and 
features pay off. In fact, Cooper-Bessemer V-angles 
are doing a real job in many a chemical and petro- 
chemical plant... offering installation and operating 


economies seldom if ever matched. 





“The 
Cooper -Bessemer 
Corporation 


New York City Washington, D.C. Bradford, Pa. Parkersburg, W. Vo. 


San Francisco Houston, Dallas, Greggton, Pampa and Odessa, Texas 


MOUNT VERNON, OHIO — GROVE CITY, PENNA 


Seottle, Wash. Shreveport, lo. St. Lovis, Mo. los Angeles, Calif. 
Caracas, Venezvela Gloucester, Mass. Tulsd, Okla. New Orleans, lo. 





Processing plants today increasingly 


require specially designed pressure 


vessels. Graver has long been expert 
in the fabrication of code vessels. 
whether API-ASME, ASME or even 
more stringent specifications set by 
customers.  Graver-built pressure 
equipment assures long life and safe, 


dependable service. 


The steady flow ot steel. clad and 
alloy pressure vessels through Gra- 
vers plants is suggested by these 
shop views. They indicate the many 
skills and services obtainable through 
Gravers high standards of weldir 


craltsman hip. 


GRAVER TANK & MFG. (0. INC. 


EAST CHICAGO, INDIANA 





NEW YORK + CHICAGO «+ PHILADELPHIA +« WASHINGION 
DETROIT + CINCINNATI + CATASAUQUA, PA 
HOUSTON + SAND SPRINGS, OKLA 
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Titanium May Be Your Solution to 
Critical Corrosion Problems 


N THE heart of downtown Detroit last month a 

billboard proclaimed: “Titanium——‘The Wonder 
Metal’—Forged by Kropp.”” Meanwhile, across the 
street at the Sheraton-Cadillac hotel, the Society of 
Automotive Engineers was listening to a symposium 
of six papers on the same subject—Titanium. 

Together, the billboard and the symposium speak- 
ers told a story—of the availability and properties 
of a material which until a year ago was classed as 
a rare engineering metal along with tantalum, 
tungsten and zirconium. 

According to one of the symposium speakers,‘ 
only 10 tons of titanium were produced in 1948, yet 
last year an estimated 1000 tons were produced-—a 
100-fold increase. New production capacity now au- 
thorized and being planned will raise that figure to 
about 10,000 tons. 

Major demand for commercial production of titani- 
um has come from the aircraft industry, where the 
strength-to-weight ratio of titanium alloys is an im- 
portant factor. The pure metal has a density of 4.55, 
or 0.163 Ib./eu. in.—only slightly more than half the 
density of steel and about 1.5 times as heavy as 
aluminum. The most common grade of commercially 
pure, unalloyed titanium has a typical yield strength 
of 80,000 psi. and 90,000 psi. ultimate; commercially 
available alloys have strengths about double thes« 
values. 

But the metal has another property which is of 
even more importance to the petroleum processing 
industries corrosion-resistance¢ In chemical en- 
vironments titanium is not appreciably attacked by 
nitric acid, wet chlorine, chloride salts, organic acids, 
sulfur and sulfur compounds, and strong alkalis. (On 
the other hand, there is apprecinble attack by dry 
chlorine, hydrochloric, sulfuric, phosphoric and hy- 
drofluoric acids. ) 

Services in which increasing application of titani- 
um are expected include “industrial applications in 
which titanium’s particular corrosion resistance can 
be utilized” and “. . . equipment in which a combina- 
tion of light weight, corrosion resistance, high 
strength and/or intermediate temperature properties 
are required.” 

On the matter of temperature resistance, another 
speaker'-’ brought out that “titanium-base alloys of- 
fer excellent properties for application to tempera- 
tures of at least 550° C, (1020 F.)” and that “some 
of these alloys show better creep rupture properties 
at this temperature than types 304 and 403 stainless 
steel.” 

Titanium products are now available in essentially 
all of the standard wrought mill forms in which stain- 
less steel is available, with new forms and larger 
pieces becoming available as demand develops. 

Sheet and plate are available in thickness from 
0.016 in. to 1 in., in widths up to 48 in. and in lengths 
up to 140 in. 

Strip up to 12 in. wide is available, and widths up 
to 36 in. are under development on continuous mills. 

Welded tubing in sizes from !,-in. O.D. up, with 
wall thicknesses up to 0.125 in., can be furnished in 
straight lengths 10 to 15 ft. long. 
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Hammered forgings can be furnished as rounds, 
squares, flats, discs, rings, billets and simple shapes, 
with maximum weight limited only by ingot size 
presently 4000 Ibs. 

There’s just one drawback— price. Wrought forms 
cost between $10 and $20/lb. Even with that 
obstacle, however, if you have a critical corrosion 
problem somewhere in the plant which has you 
stumped, it might pay you to take a look at titanium. 

W.F.B. 


etion by « I. Bradford 
Detroit, Mict Jan, 12-1 


pment by M. Hansen and H. IT) Ke er 
‘ Mich Jar 12-16 


meeting Detroit 


Barrier to Our Chemicals 
Trade with Canada 


4 bey importance to the free nations of the world 
of the Canadian chemical and allied industries 
is brought out in a paper by the president of Shaw- 
inigan Chemicals Ltd., Montreal, presented before 
the Synthetic Organic Chemical Manufacturers Assn 
of the U.S.) To this position the petrochemical in- 
dustry in Canada, more in its infancy even than in 
the U.S., is contributing greatly. 

Canada’s chemical industries showed a total pro- 
duction value in 1951 of $759,000,000, double the 
1946 figure and five times the prewar high of $159,- 
000,000 in 1939. For the past 20 years the chemical 
industry there has had an average growth rate of 
11‘; per year, compared to 4.1°7, for all industries 

The chemical industry in 1952 invested some $122,- 
000,600 in new developments. This was approximate 
ly 12°, of the total capital expenditures by all manu 
facturing industries. In capital outlay, the chemical 
industry ranked third, after iron and steel prod 
ucts with $171,000,000 and paper products with $147, 
000,000. The reasons for the great growth of the 
chemical industry in Canada is assigned to: 

1. Replacement of natural products by synthetic 
materials 


2 .Availability of new basic raw materials 


3. Technological advances due to research find 
ings. 

The petrochemical industry in Canada is only 
about 10 years old, but its capital investment in 
plants built, under construction and announced, is 
$173,000,000. Table 1, from the report by Shawini 





Table 1—Capital Investment in Canadian Petro- 
chemical Plants, and Their Products, Including Re- 
cent and Projected Developments 
WESTERN SARNIA MONTREAL 
CANDA DISTRICT DISTRICT 
Investment Ivestment Investment 
$54,000,000 $78,000,000 $41,000,000 


Products Products 
Ammonia Synthetic Rubber 
Ammonium NitrataEthylene Glycol 
Oxygenated 


Products 

Ethylene Glycol 

Phenol 

Chlorinated SolventsAcetone 
Hydrocarbons Methyl Chlorides Isopropanol 

Polyethylene Ethyl Chlorides Formaldehyde 

Sulfur Styrene Pentaecrythritol 

Furnace Black 








Tomorrow 





gan, shows the investment in the three districts of 
Western Canada, Sarnia and Montreal and the prin- 
cipal products made in each district. While the new 
oil and gas fields in Western Canada are recognized 
as providing a huge potential for chemicals, “Al- 
berta will not be another Texas, for it is too far re- 
moved from markets in eastern Canada, with no tide- 
water available.” 

An even greater handicap to the Canadian petro- 
chemical industry is seen in the present high tariff 
protection which U. 8S. chemical producers enjoy 
The geographical position of the two countries, the 
similarity of the tastes of their peoples, and their 
present joint defense effort against Russia and her 
captive nations, the Canadian chemical producers 
believe, should lead to greater tariff concessions 
for their products. V.B.G 


f the Chem dustry ir ; (} Bartram 


Shawinigan Chemical te mtr ta e Synthet 
Manufacturers Asar , t Nev ork N y 


Spectrographic Oil Analysis for 
Diesel Locomotive Maintenance 


N A cooperative program of the American Loco- 

motive Co. and several railroads, the spectrograph 
is being used for analyzing Diesel engine lubricating 
oils in use, to detect and prevent serious engine 
trouble. The work is reviewed in a report on a two 
lay symposium held at Schenectady to evaluate the 
program 

While the program is relatively new some idea of 
its scope can be seen from the fact that, since Sep- 
tember, 1951, Alco has sampled 1325 locomotives for 
23 different railroads, a total of 7157 samples being 
taken. The company is currently obtaining samples 
from 850 locomotives twice a month, in cooperation 
with more than 20 railroads. 


Many difficulties were naturally encountered in 
working out, on this scale, techniques for diesel lube 
oil analysis which could be interpreted in terms of 
engine wear, but much progress has already been 
made. The tests must be reasonably rapid to be 
of service for engine maintenance purposes, and of a 
type which can be used at servicing points rather 
than entirely in central laboratories. The methods 
had to provide for identifying additive metals placed 
in the oils by their manufacturers, as well as estab- 
lishing what concentrations of certain metals indi 
cated abnormal engine operation or excessive wear 
Experiments are now being made with liquid sam 
ples in place of ash, to expedite the work. 

In its method of test, Alco uses lithium carbonate 
as a calibration standard, since there is nothing in 
their Diesel engines made of lithium. Six elements 
are determined spectrographically to evaluate engine 
conditions. Lead and copper are indicated for bear- 
ing conditions. Iron is the indicating element for 
detecting unusual conditions in many engine parts 
Chromium is both an indicator of liner wear and 
also of water leaks, since Diesel engines in railway 
service use water treated with chromate for cooling 
Aluminum shows up trouble in the aluminum pistons 
ind silicon is an indicator for dirt, particularly air- 
borne dirt. 

In connection with the spectrographic analysis, Alco 
ises the ASTM pentane insoluble test for physical 
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inalysis of the oil to indicite blow-by or combustion 
gases. Taken in conjunction with iron concentra- 
tions, excessive ring wear might thus be indicated. 

The report by an Alco research and testing engi- 
neer states the use of the spectrograph has enabled 
the avoidance of serious engine breakdowns due to 
bearing difficulty, and has proved valuable in detect- 
ing corrosion of copper-lead bearings long before 
serious difficulty is experienced. The attitude of the 
railroad chemists and engineers towards the work can 
be summed up in the statement of the same tech- 
nologist: “It is important that we look upon the 
spectrograph as a tool of great potential—not yet in 
a position to take the place of any present inspec- 
tion and maintenance procedures.”’ 

The studies of the railroad group are contributing 
materially to the development of techniques for lubri- 
cating oil analysis by spectrograph, which may also 
prove of value to the oil companies and the automo- 
tive industry. V.B.G. 


Rosin-Soap Threatens Use of Oil 
As Extender in Synthetic Rubber 


( NE of the newest tricks in rubber extenders, now 

undergoing experimental commercial-scale runs, 
is the use of rosin-soap in the production of cold 
GR-S. In tests to date, the new formulation appears 
to have a 25 to 50°) greater resistance to abrasion 
and therefore is of particular interest in long-life tire 
treads.''' If this material proves practical, it may re- 
move some of the emphasis on petroleum oils as ex- 
tenders, providing the qualities imparted are enough 
better than the oil-extenders to compensate for rosin’s 
higher cost. 

The use of rosin in rubber is by no means new 
It has long been known as an excellent plasticizer, 
both with natural and synthetic rubbers; also, it has 
been commonly used as an emulsifier during poly- 
merization. 3ut, heretofore, there has been little 
rosin in the finished rubber. The difference is that, 
when used as an emulsifier, the rosin amounts to 5 
to 7 parts per 100 parts of synthetic rubber polymer; 
as an extender there are 15 to 100 parts of rosin 
per 100 parts of rubber 

Why rosin imparts additional abrasion resistance is 
not known. It acts like the petroleum oils in lubri- 
cating and softening the high molecular weight GR-S 
chains, thus making them easier to process and more 
manageable. But rosin also makes the rubber tough- 
er and increases tensile strength. 

Use of rosin-extenders will not involve any ma 
jor changes in processing techniques; standard 
equipment handles the rosin-extended rubber with- 
out difficulty Also, the common procedure of 
master-batching the required carbon black will not 
be interfered with when using rosin soap 

Cost-wise, petroleum extender-oils now are priced 
it approximately 2'.c per lb.; rosin ranges from 
about 7 to 15c a pound. So, for the present at 
least, the petroleum oils have the edge and the an- 
swer will not be known until a lot more evaluation 
tests have been run D.P.T 

Oppertunit f Rosir emical Wee Ja 4 
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lighter at the rate of 140 gpm and at 
pump temperatures of 100°F. Differ- 
ential pressures for different pumps 
carmel 


Oil WELL SUPPLY DIVISION 
UNITED STATES STEEL CORPORATION 
Executive Office—DALLAS, TEXAS Area Offices CALGARY, CANADA 


Expert Offico— CASPER, WYOMING .. . COLUMBUS, 0 


30 ROCKEFELLER PLAZA DALLAS, TEXAS HOUSTON, TEXAS 


Three pumps are in the “Cat Cracker” 
feed preparation section. They han 
dle gasoline with sp. gr. .742 at 100 F 
temperatures at differential pressures 
from 75 to 150 psi yet each pump 
capacity is 137 gom 


These seven “product pumps” di 
rectly beneath the main “CatCracker 
section handle hot of at tempera 
tures ranging from 400 F to 800 F 
Pumps in the bank operate inde 
pendently of each other and differ 
ential pressures range from 75 to 210 


psi capacities from 100 to 635 gom 


*REAT LAKES Refining Division of Petco Corpora 

J tion near Chicago, Illinois, has thirteen Type ES 
Centrifugal Process Pumps in three distinctly different 
process service applications—each of which presents dif 
ferent operating conditions and calls for different com 
binations of capacities, differential heads, specific gravi 
ties, etc. The description by each picture tells the story 

But what the engineers of this refinery discovered was 
this: In addition to the broad capacity range at high efh 
ciency and the extra long service life provided in the 
Type ES pump design . only three sizes of bearing 
brackets, sleeves, packings, shafts and bearings are re 
quired for servicing all 18 pump sizes in the line 

This enables refineries to standardize on these pumps 
for most types of operations where Capacity ranges are 
from 40 to 1800 gpm, with differential heads from 40 
to 1000 feet, with speeds ranging from 1750 to 4000 rpm 
and with horsepower ranges from 2 to 250. Extra savings 
result from the amazingly small inventory of mainte 


nance supply parts required. 


FOR FULL INFORMATION .. . or quotations on Wilson- 
Snyder Process Pumps, contact ‘‘Oilwell’s’’ nearest refinery 
specialist at area office points shown at left. 


Branches Serving All Oil Fields 


NEW YORK 70 WY TULSA, OKLA LOS ANGELES, CALIF 


» OIL 


UNITED ee ee S/T €@ €t 





WILMINGTON, CALIFORNIA. the Crude 


Distillation and Vacuum Flashing Unit recently 
added during Union Oil's $26'% million refinery expansion 
program at Wilmington was designed, engineered and constructed 
by the Fluor Corporation, Ltd. Fluor also built many of 
the offsite facilities and interconnecting pipelines within 
the specified time and allocation. This is another example 
of Fluor’s ability to handle any phase of petroleum 
refining, large or small. Fluor’s record of achievements 
in designing and erecting facilities for gasoline recovery, 
gas treating and transmission, for the processing 
industries and the production of petrochemicals 


is also universally recognized. 


THE FLUOR CORPORATION. LTO 
8S anoGoeiets cai FORNIA 
e-panse 
ay 
* 


(To obtain more data on advertised products see page 280) PETROLEUM PROCESSING, February, 1953 








WORTHINGTON DC-2 HORIZONTAL AIR COMPRESSOR, One of 14 Worthington compressors used for 


various services at the Girard Point, Pa., station of the Gulf Oil Company 


THIS COMPRESSOR KEEPS PACE WITH VARIABLE LOADS 


Like compressors in industry everywhere, easily accessible 
this installation at a large eastern refinery Low operating temperatures —a cooler cyl- 
must face many variable load problems inder insures improved lubrication and low 
Unless properly handled, variable com- oil consumption, 
pressor loads often result in wasted power This Type DC-2 compressor is also equip- 
and high running costs ped with the exclusive Worthington f eather* 

ngton Five-Step Variable Capacity Valve—the lightest and most efficient com 
Control solves this problen pressor valve available. 

The by-pass regulation—as achieved b: Write for air compressor bulletin L-67 
suction valve unloaders and clearance pocket BIB to your nearest Worthington district 
unloaders—is exclusively Worthington and office or to Worthington Corporation, Com- 
offers these important advantages: pressor Division, Buffalo, New York. 

Economy of power —the air required at "Reg. U. S. Pat. Off 


any moment determines the power used. 
, A GLANCE AT THE INDICATOR PANEL of the 


Simplicity—inlet valves and unloading Worthington five-step governor shows 


mechanism form one individual element, operating capacity at any moment 


ley 6B3- WORTHINGTON - 


BALANCED ANGLE MORIZONTAL PORTABLE RADIAL = — Ss, ae = 
Compressors 


No Other Compressor Will Outperform a Worthington 


PETROLEUM PROCESSING, February, 1953 (To obtain more data on advertised products see page 280) 








The Wedgeplug Principle—which is the application 


of power through a simple, patented cam 


mechanism—assures a quick, positive lift of the tapered, 


non-lubricated Plug from its protected, 
raised seating surfaces; a 90-degree turn; and, 
then, a lowering and tight re-seating of the Plug 
all accomplished in sequence, and by a few 


turns of the handwheel. Trouble-free action, 


D °C 2 PL regardless of temperature or pressure. 


General Service 


STEEL VALVES 


Large port openings assure minimum pressure 
drop. Compact; easy to adjust while 

in service. Available in three types 

Wrench operated, Handwheel operated 
Worm-Gear-operated. All sizes can be 


steam jacketed. Adaptable for remote control 


WRITE FOR CATALOG NO. 52-12-W 


WEDGEPLUG VALVE COMPANY, INC. 


1306 S. BROAD AVENUE, NEW ORLEANS 15, LA. 
An Affiliate of STOCKHAM VALVES & FITTINGS, Birmingkam, Ala. 
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More on Critical Alloys 


There is ne evidence that 
the supply of strategic el 
ments 1s not as scarce as it previou 
ly was. |‘‘How to Save Those Critical 
Alloys,” De« 1952 p 1776} I 
ficult to obtain any definite commit- 
ments from the lame duck bureau 
crats in Washington since everything 
there has been predicated on Janu- 
ary 20. As guide to thinking, how- 
ever, the API and ASTM emergency 
alloys are to be confirmed at _ the 
February meeting of the ASTM. The 
reason for confirming these emer 
gency alloys is that there has been 
no authority yet for their change and 
this authority must issue from Wash 
ington. The interim rules can be 
dropped at short notice and without 
any real harm being done oO my 
guess is that as the alloy materials 
become procurable there will be less 
attention paid to the rule which 
have been formulated until they fi 
nally cease to exist 

JOHN J. B. RUTHERFORD 
Chief Metallurgist 
The Babcock & Wilcox Co 
Tubular Products Division 
Beaver Falls, Penna 


@ Thank you, reader, and author 
Rutherford. (“Heating Tube Failure 

Cause and Prevention,” Rutherford 
PETROLEUM PROCESSING, Jan. 1953, py 
62-69) 


on the question as whether re¢ 
quirements might be broadened: we 
feel that it is entirely possible that 
new refinery processes will be de 
veloped requiring additional critical 
alloys. Several of the processes now 
in common use that were developed 
within the past 10 or 15 years are 
making extensive use of alloy equip 
ment to resist corrosion and gh 
temperatures. Within the near for 
seeable future, however, the requirs 
ments as set forth [in the Interin 
Report] are believed be adequate 
C. E. RAWLINS 
Manager, Test Divisior 
Phillips Petroleum Co 
Engineering Dept 
Bartlesville, Okla 
eWhether those “critical alloy 
remain critical or not— depending on 
the course of events in the next few 
months—-the report prepared by the 
API Interim Advisory Committee on 
Alloy Steels, headed by Gulf Re 
search & Development Co.'s Blaine 
B. Wescott, and including some 28 
top authorities from both users and 
makers of steel, is highly recom 
mended reading our book at 


Editors 
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To meet price and 
performance specifications 


0)-40)\ tan 


are tailor-made 
to your base oils 


Why not talk over your problem with us? 


You will find Oronite Additives offer important 


savings in treating costs because of the high quality 


detergent and inhibitor chemicals from which they 


are made. Oronite’s standards are rigidly high so 


you can be sure of uniformity in your finished oil. 


An additive specialist will call on you on request. 


Phone or write the Oronite office nearest you. 





ORONITE 


CHEMICAL 
/ COMPANY’, 


obtam 


it Mme ses anon «ea 


STAHDARD Off BLDG., LOS ANGELES 15, CALIF. 
600 5. MICHIGAN AVENUE, CHICAGO 5, ILL. 
MERCANTILE SECURITIES BLDG., DALLAS 1, TEXAS 


r 
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/ts not what you Pay tor Valves 
.. AS what they Cost you 


on Water Service —§_s "NSS 
for example SOF ye 


<C 


(A Case History) 


What you pay for valves is not the final criterion of value. Not 
when maintenance costs can quickly equal or exceed purchase 
price. And a valve that threatens production is no bargain at any 
price ...no attraction to a thrifty buyer. 


Take this case in a large eastern paper mill. A single bank 
of water pumps supplied the entire mill. Leaky check valves at 
these pumps were a constant problem. Regularly, the checks Crane Check Valves are made 
needed replacement, only to be found leaking between pumping in all types, in brass, iron, 


cycles a few months later. steel, and alloys. See your 


r : . Crane Catalog. 
A change-over to Crane Quality Check Valves put a complete 


stop to this costly maintenance and threat to production. Installed 
well over a year, Crane checks are protecting the mill against loss 
of water pressure at no added cost. 


Today, more than ever, you need greater assurance of quality 
in piping materials. You get it in Crane Valves—the recognized 
standard of quality with thrifty buyers in every industry. Your big 
Crane Catalog offers complete selections for all needs; your Crane / Ser / leh 


Representative is always at your service. the 
eerie fll 


<Q THRIFTY 
CRANE VALVES [& te 


S TPR Sa 


Crane Co., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas. 


VALVES + FITTINGS + PIPE + PLUMBING © HEATING 
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IN CANADA'S 
BOOMING OIL INDUSTRY 
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With the recent com- 
pletion of Saskatchewan’s first catalytic cracking 
unit, Clark compressors again play an important 
role in Canadian refinery progress. 

In this 9000 bbl. per day addition to the 
British American Oil Company’s Moose Jaw Re 
finery, pressure-volume conditions dictated the 
use of both centrifugal and reciprocating com 
pressors.: 

To meet the air requirements, a Clark No. 4 
Multi-Stage Centrifugal Compressor (above left ) 
was chosen. High capacity, low discharge pres- 
sures and the availability of process steam made 
this unit the most advantageous, economically 
and process-wise 

To handle vapor recovery requirements, 3 
Clark 660 bhp “Right Angle” Compressors 
(upper right) were chosen. High discharge pres- 
sures, moderate capacity and the need for flexi- 
bility made them the most logical choice. (In 
addition, two Clark HMA-6 Gas Engines (lower 
right) are driving water pumps for the refinery’s 
water system. ) 


1953, Clark Bros. Co 


Division of Dresser Operations, Inc, 





| British American solves all compressor requirements with Clark 


trifugals” and ‘Right Angles” in Saskatchewan's first cat cracker 


The advantages gained through the use of 
both centrifugal and reciprocating compressors, 
in certain applications, can be substantial. That’s 
one of the big reasons why the trend 1s to equip 
S Clark builds 
ll types. You are always 
assured of completely unbiased recommenda- 


with Clark compressors exclusively 


both. Clark builds a 


tions 


CLARK BROS. CO. © OLEAN, N. Y. 


Division of Dresser Operations, Inc. 


OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 


PRECISION BY THE TON 


. NMTRPRIF 
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Whether operation 
continuous or stand-by... 


"~ BD 


Schrafft & Sons, 
makers of the famous “Schrafft's Chocolates,” Charles- 


In the powerhouse of William F. 


town, Massachusetts, the Type E turbine is used on a 
10-kw, 


mentary to a motor-driven exciter for one 


d-c exciter, The turbine exciter is supple- 


750- and two 
1000-kw Westinghouse Turbine-Generators. 

Of this installation, both the Chief Engineer and the 
Chief Power Plant Operating Engineer stated, “We are 
impressed by the design, appearance, and smooth- 
running qualities of the Type E turbine, and also the 
unique design of the oil-relay governor and forced- 
feed lubrication which the Type E provides.’ This all- 
Westinghouse end of Schraffit's power plant includes a 
new 1000-kw Westinghouse Geared Turbine-Generator, 
served by existing Westinghouse switchboard equip- 
ment and motor-generator sets. 

Here's the general-purpose turbine that meets the 
many stern demands of modern industry. Regardless of 
operating conditions, the Type E is built to give de- 
pendable, trouble-free, economical performance for 


long periods of continuous operation . or instant 


operation when used as a stand-by drive. 
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Other types in the complete Westinghouse gen- 


eral-purpose turbine line include heavy-duty and 


multi-stage units for applications requiring higher 
temperatures and pressures, higher speeds, greater 
horsepower, extraction for process applications or 
higher efliciency than can be obtained with single-stage 


Get the 


machines. facts on this broad turbine line 


call your nearby Westinghouse Office, or write 
Westinghouse Electric Corporation, P. O. Box 868. 


Pittsburgh 30, Pennsylvania. 1-505 4¢ 


eee 


& ere 


Fae bt te 


see page PETROLEUM PROCESSING 





neer and leading markets PARANOX additives, the 
Company with tts aifiliates hes constantly expanded its 
n facilities to keep pace with the greatly increased d 
f the petroleum indust! Mor nd more refineries 
' 


T 
ot leading motor ols »Enray detergent int 
I t 


st itp ve the g iit I i auc 


A complete line of dependable products for industry 


PETROLEUM SURFACE COATING CHEMICAL T enjay Company has long been recs 
re Ri a a eli development and marketing 


cts for the oil, surface coating and chemical 


Backed by greatly ex; 


panded plant and distributior 


ties, the Enjay Company ts supplying a constantly grow 
ng list of chemical products to many different industries 


BE SURE TO CALL OM ENJAY FOR YOUR CHEMICAL NEEDS 


ENJAY COMPANY, INC. 


15 West Sist Street, New York 19, N.Y. 
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fake a CLOSER LOOK ait 


ALLOY 
TUBING 


CARBON-MOLY * CROLOY '2 *« CROLOY 1', 
CROLOY 2 *« CROLOY 2's * CROLOY 3-M * CROLOY 5 
CROLOY 5-Si «= CROLOY 7 * CROLOY 9-M 


All of these intermediate alloys, developed for oil refinery service, 
are being used extensively in a wide variety of high temperature 
applications. All have earned universal acceptance and praise for 
giving optimum service satisfaction with economy over the years. 
The accompanying table shows the extensive range of temperature, 
pressure, corrosion, and oxidation conditions met by B&W Alloy 
Tubing. Technical data on these analyses is contained in Bulletin 
. & . " 
IB-12, available upon request. Call on Mr. Tubes—your B&W 
. 1 » ¥ 4 
Tube Representative—to get the benefit of the extensive 
tubing service he represents, on your specific 
petroleum processing applications. 








CARBON-MOLY 0.50% Mo—For services to 1050F CROLOY 14-M—3% Cr, 0.90% Mo Somewhat better 
requiring higher creep strength than carbon steel with no creep properties, and resistance to corrosion and oxidation 


increase in corrosion or oxidation resistance up to 1175F than Croloy 2 


TROLOY 0.60% Cr, 0.50% Mo—For operating con- CROLOY 5—5% Cr, 0.50% Mo—For operating condi- 
» here > » " 
ditions to 1075F requiring properties superior to carbon- tions up to 1200F where corrosion resistance is a primary 
! ne . 
moly with respect to graphitization and creep strength. requirement—with creep strength and oxidation resistance 
superior to Croloy 2 
CROLOY 5S 5% Cr, 0.50% Mo, 1.50% Si For oper- 


ating conditions up to 1300F where oxidation resistance is 


CROLOY VA 1.25% Cr, 0.50% Mo, 0.75% Si—Eco- 
nomic grade good creep strength properties up tw LLOOF, 
Somewhat more corrosion resistant than chromium-free 

a primary requirement. Excellent resistance to scaling 
steels under straight oxidizing conditions 


CROLOY 2—2° Cr, 0.50% Mo—Economic grade for re- CROLOY 7” 7% Cr, 0.50% Mo, 0.50-1.00% Si For 


€ 
sisting both oxidation and corrosion, with excellent high 


operating conditions up to 1250F where corrosion resist- 
temperature strength, up to 11501 


ance is the primary requirement. Somewhat more oxida- 
CROLOY 214,—2.25% Cr, 1.00% Mo Exceptionally tion resistant than Croloy 5. 

high creep strength up to 1175F for polymerization and CROLOY 9-M —9% Cr, 1% Mo—For severe operating 
high pressure cracking. Otherwise similar in properties conditions up to 1300F where high corrosion and oxida- 
and characteristics to Croloy 2. tion resistance are essential as in hydrogenation processes. 


Steels from CROLOY 1, upward are electric furnace alloy steels which are 
normally cleaner and of better quality than open hearth steels. This contributes 
to greater reliability and improved creep properties at elevated temperatures, 














THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 
General Offices & Plants 


Beover Falls, Pa.—Seamiess Tubing; Welded Stainless Steel Tubing 
Alliance, Ohio— Welded Carbon Steel Tubing 
Sales Offices. Beaver Fails, Pa ° Boston 16, Mass . Chicago 3, I! 
Cleveland 14, Ohio * Denver 1, Colo. * Detroit 26, Mich. © Houston 19. Texas 
Los Angeles |7, Cal . New York 16, N. Y. . Philadeiphia 2, Pa 
St. Lovis 1, Mo . Sen Francisco 3, Cal ° Syracuse 2, N. Y. 
TA-1685 Toronto, Ontario . Tulse 3, Okla. 
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a te \‘ VWats , 
OAL As simple as 2 plus 2—when you can recover 85% to 


92% of the slot energy as mixing energy, you'll find 
your pressure drop problems are solved . . . and only 
Benturi Kaskade trays will give you this amount of 


recovery when and where you want it. 


KOCH ENGINEERING COMPANY, INC. 


DESIGNERS - MANUFACTURERS ~- BUILDERS 
321 WEST DOUGLAS — WICHITA 2, KANSAS 


REPRESENTATIVES 
Eastern and Export Pittsburgh, Pa., Repr Tulse, Okla., Repr. British Associates 
30 Rockefeller Plaza 0. D. Foster Co. - Myers-Bagwell Co. Messrs A. F. Craig & Co., itd 
New York City 714 Frick Bldg. Wright Bidg. Puisley, Scotiand 





In catalytic 


ATALYS! 


That's why 


you should know the story 


behind the te 


catalyst 


used in 


TFORMING 
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THAT COUNTS 











/ This detailed bulletin 
yours for the asking! 


PETROLEUM PROCESSING 


February 


195 , 


Many years have gone by since catalytic reforming was first 
utilized by the petroleum industry. As with many developments, 


earlier methods fell far short of ideal. 


Many years ago Atlantic’s engineers and chemists looked well 
ahead to the more demanding needs of industry-wide commercial 
application. They devoted themselves to continuous and unre- 
lenting laboratory research. One catalyst after another was 
rejected for failing to meet Atlantic’s projected ideal catalyst 
Finally, a catalyst possessing new characteristics and demon- 
strating an ability to surmount the shortcomings of previously 
developed catalysts was found. This completely new catalyst, 
combining the advantages of improved selectivity, greater sta- 
bility, excellent resistance to poisoning, and easier regeneration, 
is the heart of CATFORMING. 


CATFORMING is now in successful commercial operation, furnish- 
ing positive proof that IT’s THE CATALYST THAT COUNTS. You are 
invited to share the many benefits of CATFORMING by joining our 
ever-growing list of licensees. Call or write for our new detailed 
bulletin for your introduction to Catrorminc. The Atlantic 


Refining Company, Research and Development Department, 
P. O. Box 8138, Philadelphia 1, Pa. (Telephone, Howard 5-2345.) 


ATLANTIC 
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ee 
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h_>_  . . 2 Rages eae ae See 
HAMMEL-DAHL COMPANY 
» 175 POST ROAD, (WARWICK, PROVIDENCE 5, R. 1., U.S.A. 
Albany Boston Buffalo Chicago Cincinnati Cleveland Denver Detroit Houston Kalamazoo 
Kansas City Kingsport, Tenn. Los Angeles New Orleans New York Pittsburgh Salt Lake City 
San Francisco Seattle Springfield, Mass St. Louis Syracuse Toledo Tulsa Wilmington, Del. 
MANUFACTURED AND DISTRIBUTED BY Canada The Guelph Engineering Co, Ltd., Guelph, Ontario 


‘ 


England — J. Blakeborough & Sons, Ltd., Brighouse, Yorks. ® France Premafrance, Paris 
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There’s no limit 


R 











PACKAGING AND PROCESSING ROOMS 
in food, drug and candy plants ore kept at 
uniform humidities with Alcoa Activated Alu- 
STOREROOMS, dried with Alcoa Activated mina, to maintain production regardless of 
Aluminc, protect raw materials and finished the weather, 
products from moisture deterioration. 


to what you can dry 





PETROLEUM PRODUCTS —liquids, goses or 


gaseous hydrocarbons--can be dried to 


INSTRUMENT AIR, dried by Alcoa Activated 
Aluming, prevents freeze-ups and corrosion 


of outdoor valves, trips and recorders minus 100°F dew point-—or lower! 
’ ’ 


LABORATORIES testing paper, textiles, 
chemicals require controlled humidity pro- 
vided by Alcoa Activated Alumina. 


with ALCOA Activated Alumina! 


Arcoa Activated Alumina is the “old reliable” economical desiccants. Write to: ALUMINUM 
in the desiccant field. It dries to lower dew Company or America, Cremicats Division, 
points than other commercial adsorbents. It 716-8 Aleoa Building, Pittsburgh 19, Pa. 


will not swell. soften or disintegrate ... can be 


ane See ee ee /; Con Chemical 


Now new and better Activated Aluminas are on ALCOA] ALUMINAS and FLUORIDES 


the way, with improved forms and properties. e we A» CTD RS > SN 


Let us tell you more about these efhieient. ‘ , ' t+ Gauiue 
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make the most 


Over 130 installations licensed by Perco throughout the 
United States, Canada and Latin America prove the wide 
application of Perco processes to current refining problems. 


Now is the time to upgrade your throughput. 





Write Perco today for full information. 


(To obtaim more 





data on advertised products see 


of your throughput 


hae Keres 


Survey your plant and product requirements. 


Recommend high profit procedures for any 
petroleum processing based on wide experience. 


Test feed samples in pilot plants and evaluate 
products for a specific Perco Process application. 


Recommend process improvements based on 
actual tests. 


Obtain data for plant design. 


Completely engineer and design plants and 
processes. 


Analyze requirements and recommend 
instrumentation for precision control. 


8 Advise and assist in plant construction. 
9 Supervise initial operations. 
10 Supply continuing engineering service. 


PHILLIPS PETROLEUM COMPANY 


a ™ 


—/ PEROOL 


*A SERVICE MARK 


Bartlesville, Oklahoma 


_- 
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Major refineries from Beaumont #29 Bagdad rely on Alco heat exchangers and other equipment 


custom engineered for the petroleum industry 


Aircoolers 

Atmosphere and Submerged Cooling 
Sections 

Bubble Trays 

Butane and Propane Storage Tanks 

Electric Welded Steel Pipe 

Fabricated Plate Work 

Fractionating Towers 

Heat Exchangers 

Prefabricated Pipe 

Reboilers 

Receiving Tanks 

Scrubbers 

Steam Generators 

Tank Suction Heaters 

Transfer Line Exchangers 





Weights: 100 to 300,000 pounds 
Diameters: 4 inches to 12 feet 
Pressures. high-vacuum to 3000 psi 
Temperatures 300 Fto +1150 F 








ALCO PRODUCTS 


AMERICAN LOCOMOTIVE COMPANY 
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Le ffolvcriine 


for FINNED CONDENSER TUBES e 
Wy) 


THAT GIVE YOU LONGER LIFE 
AT LOW-COST OPERATION 


—— above is a cut-away section of the unique Wolverine 
Trufin* showing the integral fin construction. 


Note that the fins are formed from the wall of the tube. They are 
one and the same metal. Because of this all-one-piece construction, 
the fins will withstand vibration and sudden temperature changes. 


The increased surface area provided by the smooth, clean surface 
of the fins allows liquids and gases to flow freely permitting the 
maximum in heat transfer efficiency. 


Trufin is available in a wide range of sizes and alloys to meet your 
particular corrosion problems. 


“REG. U. S. PAT. OFF 


if you plan to attend the National Associa- Wolverine Trufin and the Wolverine Spun End Process 
tion of Corrosion Engineers Exposition, we'll available in Canada through the Unifin Tube Co., 
be glad to have you visit our Booth 115-116, London, Ontario 


eriShEo 
WOLVERINE TUBE DIVISION 34 


‘Was oo f CALUMET & HECLA, INC. 
Manufacturers of Tubing Exclusively 
1425 CENTRAL AVENUE + DETROIT 9, MICHIGAN 


t+ E. 40th St., New York 16, N.Y 
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Another Carey product 
stone Corrugated Asbestos- 
Cement Roofing and Siding 


keeping process and steam lines operating at lowest cost 


Refinery men demand quality insulation for proc 
It's needed to keep fluids at 
constant temperatures. Helps cut fuel waste. 


essing operations 


Since 1929, Carey insulation nas been in continuous 
service at the Port Arthur, Texas plant of the Gulf 
Oil Corporation, Over the years, it has proven itself 
equal to the punishing strains of vibration and rapid 
expansion ; nd contraction of equipment en ountered 


in refinery operations while guarding against 


heat loss, holding the line on costs! 


In your plant, you'll find dozens of applications 
where a ¢ urey insulation material can conserve heat, 


Carey- “Worm's eye” view of live and 
steam 


with Carey materials 


insulated 


Besides 


exhaust lines 


BRE Fae 


INSULATION 


ed 





area oS” 


Is at work for 
GUUS... 


CT EI 





save fuel. Carey’s complete line of high and low 
blocks, blankets, 
pipe wrapping and jackets, cements and new Super- 
Light 85% magnesia in precision-sized blocks and 
nesting “O.D.” pipe that and 
economical to apply. 


temperature insulations includes 


COVeCTINGES are Casy 


Whether your problem is one of insulating “straight 
Industrial 
Sales I nvineer can show you why Coarey insulation 
is best for the 


runs or complicated shapes, al Carey 


job. He'll gladly furnish you with 
complete technical and application data. No obli 
gation to you. Telephone, wire or write our nearest 
office today. 


Write Today 
for Your FREE Copy 


of “Industrial Insulation.” 
Tells all about Corey 
insulatiuns, and how to 
select and use them. A 
copy is yours for the .wking. 


Carey insulation materials have 
weathered 23 years of con 
tinuous service on the fraction 





protects Gulf Oil Corporation's 
warehouse at Port Arthur, Texas. 
This material is absolutely im 
pervious to corrosion, rust, rot, 
decay; never requires painting 
or preservative treatment; 
virtually maintenance-free! 


the usual hazards of expansion, 
contraction and vibration, this 
Carey installation stands up un- 


ating tower and vapor lines of 
these atmospheric and vacuum 
stills at Gulf Oil Corporation's 


der the extremely hot, humid 
weather of the Gulf area. 


FROM 46 ‘ St wer Age 
Indust. ial Insulations « Careystone Corrugated Roofing 
and Siding + Built-up Roofing + Coreyduct + Asphalt 
Plank + Asphalt Paints and Coatings « Industrial 
Flooring * Other Famous Products for industry Since 1873 


The Philip Carey Mfg. Company, Lockland, Cincinnati 15, Ohio « 


Port Arthur, Texas plant. 


SS AF 


in Canada: The Philip Carey Co., Ltd., 277 Duke St., Montreal 3, P. Q. 
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ENGINEERED REINFORCEMENT 


FOR YOUR BRANCH CONNECTIONS 


At gas line BLOW-OFFS... 
SN ne Z 


my PRESSURE 
. VIBRATION 
EXPANSION = ——> 


& & CONTRACTION 


concentrate stresses at 





PVN GANIC all ETE AES NEI N VNRNENE TEN TAN CHE 


LY 









































Reinforcement where both 
the mechanical and internal 


job is done for you, if you... 


stresses are most severe 


Specify Funneled to relieve 


ee ys reine aga 
Welding Fittings : 


to insure | Shaped and beveled for 
clean, quick and 


permanent strength economical installations 


FOR COMPLETE ENGINEERING DATA WRITE 
FOR YOUR BONNEY W3 WELDOLET CATALOG 


WELDING FITTINGS DIVISION 


BONNEY FORGE & TOOL WORKS 


ENG. DEPT., 368 GREEN STREET 
ALLENTOWN, PENNSYLVANIA 


DISTRIBUTORS IN PRINCIPAL CITIES 
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PETROLEUM CHEMICALS DIVISION 


February » 


TECHNICAL MANAGER 
OF PETROLEUM 
CHEMICALS DIVISION 


Joun RB 


Companys in 1937 


SABINA joined the Du Pont 


ifter many vears ot 
deve lopm nt work in motor fuels 
lubricants. He is a graduate of the 
versity of Pennsvly with a 
degree in electrical engineering 

After two vears as an ¢ lectrical engi 
neer for the Baldwin Locomotive 
Works in Philadelphia Sabina joined 
the Atlantic Refining ¢ ompany in 1925 
Phe re he rar Ve lope d 


audio-electrical 


ind 
Uni 
B.S 


itiha 


is a test eng 


the first 


eet 
ce Vice for 
measuring detonation in internal com 


bustion engines 


In 1936 he was named 
manager of Atlantic’s Automotive 
Laboratory 

Sabina came to Du Pont initially t 
head a new group formed in the Or 
ganic Chemicals Department to de 
ve lop chemicals for the petrol um in 
dustry. One of his first projects at 
Du Pont was designing the Petroleum 
Chemicals Laboratory at Deepwater 
Point, N. J. He 
laboratory in 


In 1944 he 


became manager of this 


1938 

was transterred to Wil 
mington as manager of the 
Chemicals Section of the Aleohol Di 
vision, in charge of both sales and 
When the present Pe 
Chemicals Division 
formed in 1946 to manufacture and 
market all Du Pont petre leum additives 
including tetraethyl lead, Sabina was 


Petroleum 


deve lopm nt 


troleum Was 





JOHN R. SABINA 


named technical manager of the 
division 
During World War II, he 


chairman of 


new 


served as 
a Coordinating Research 
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One of a Series of Interest to the Petroleum Industry 





1953 


Investigating the “How” and “Why” 
of Engine Deposit Formation 


Studies at the Du Pont Petroleum Laboratory 
reveal the sequence of chemical reactions 
which occur in engine deposit formation. 


The deposits which form on combustion chamber walls increase the tenden 

cy of fuels to knock 
This fact has long | 

But 


accumulation of these deposits—especially with fuel 


wen known to yp troleum and automotive engineers 
ery little was known about the reaction mechanisms which result in the 


s containing tetraethyl 


lead. And nearly all modern automotive tuels contain this compound 


SUMMARY OF DEPOSIT FORMATION REACTIONS 


COOL ENGINE NORMAL DEPOSIT 
SURFACE SURFACE 


VERY HOT DEPOSIT 
SURFACE 


TEL 


PbO-PbSOq nPbO-PbX2 


THIS CHART SHOWS the compounds found in the deposit and the reactions 


by which they are produced under each of the temperature conditions studied 


Since Du Pont is a 
tetraethy! lead, the 
Laboratory 


large py lier of 
Du Pont Petroleum 
undertook a study of the 
reactions leading to the form 
the lead salt portion of combustion 
chamber deposit 


SMALL AMOUNT REMAINS 
Although almost 


composition 


all tetraethyl lead ce 
products are removed 
from the combustion chamber with the 
exhaust gases, a small amount retin 
on the chamber walls in the 
Mmiorvans lead salt 

thy Many of these salts are formed as a 
sult of chemical reactions which ox 


after 


ition of 


form of 


Council 
urine d SCTVICES OF { isoline 
bility probl ms. He has 
ous technical articles 
scientific publications 
cially active 
for Testing 
Automotive 


advise 
storage sta rm 
written numer cul combustion chamber 
for the fuel-air charue 
and been espe Ina the 
in the American Society | that the 
Materials the Societs ol po 
Engineers and the Coordi lowing 
nating Research Council and the A.P.I 1. Combustion 
In 1944 he was elected vice president 2. Vapor state 
in charge of fuels and lubricants for combustion 


the S.A.E. 


group forme d to 


in the 
is burned 

studies, it was first determined 
reactions might influence ce 


y of the fol 


and papel 


it formation during an 
stages 
following 


reactions 


3. Condensation of lead « ompounds 


OVER 





PETROLEUM CHEMICALS DIVISION 


NEWS 


ee ee NEW BOOKLET ON GASOLINE DYES 


on cylinder M ill 
1. Gas-solid reactions between lead 





One summer day at the beginning of |} presents a number of handling and 

World War |, the German submarine | addition proble ms. To he Ip you solve 

| Deutschland docked in Baltimore after | these problems quickly and easily 

| i long VOoV Adve trom Bre men Du Pont recently brought out a new 

| manual on gasoline dyeing. All the 

) latest methods of addition, including 

dry dye eductor systems, are fully dis 
TEMPERATURE INFLUENCE - cussed 


It also contains data on meeting col 


ilts anc chamber gase 

5. Solid tite reactions between 
le id ilt in deposit 

6. Vaporization of lead salts 

th yin tion then was, liow do these 
ons influence cde posit formation 


Altes tudving ea hy ol the 4 tuges mn 
the reaction equence hown. the Pe or requirements fon military, aviation 


fol . bt and leaded motor fuels. And full intor 
mation with solubility charts and 
spectro} hotometer curves—on the com 
ple te line of Du Pont gasoline dyes is 
included. 


troleum Laborator rived at the 
le ving conclu 1S 

The course of the reaction is de 
pend nt on the te mperature of the 
combustion chamber walls 

When the walls are clean and rela 
tive] cool (ca. 200° the reactions 
result in lead halide deposit formation 
Sut after ch posit growth has produced 





in insulating area, the surfaces are hot 
ter and a variety of higher melting Her cargo, strangely, was not tor 
compound ive formed, When areas of pedoes but 500 tons of dyes. These 
the combustion chamber, such as the scarce Chemicals were eagerly snapped 
exhaust valve, become very hot, the up by American manufacturers 

Chis incident points up the great 
depe ndene Cc of oul country On the Cx I 
man Chemical Industry before World 
War lL. Then Du Pont embarked on the 

GASEOUS LEAD OXIDE long, often discouraging task of devel 

Gaseous lead oxic produce cl from the oping a process tor making dyes equal 
dee omposition of tetraethyl lead, does to or better than those pre viously mace 
in Germany. It took 18 years and mil 
lions of dollars to make the operation — | 
successtul. But the final result was an | For your copy, ask your Du Pont 
American dye industry equalled no Petroleum Chemicals representative or 
where else in the world. district office for the booklet, “Du Pont 


The efficient use of gasoline dyes Gasoline Dyes. 


deposit composition changes so that 
only very high melting compounds ure 


forme dl 


SOLID LEAD OXIDE aimed at preventing, or at least reduc 
ing, deposit formation 

The results of these studies will be 
made available by the American Chem 
ical Society and the Du Pont Petroleum 
Chemicals Division. 


Solid lead oxide has a short life as a 
deposit constituent. It is attacked by 
acid gases to form simple lead salts o1 
reacts with the simple lead salts in solid 
state reactions to torm complex lead 
oxysalts. 


ONE OF A CONTINUING SERIES 


Chis Du Pont study was one of a con 
Section of a single-cylinder engine room tinting series of systematic investiga 
in the Du Pont Petroleum Laboratory tions on the mechanisms causing com 
bustion chamber deposits. It is expected 
that it will be of considerable value 
to pe troleum engineers who are now 





not undergo vapor state reactions ex 
ts ee 

combustion chamber surface is cool Better Things for Better Living 
Under these spec ial and transitory con } . . . through Chemistry 
ditions, it may be converted by hydro j 

ven halides into gaseous lead halides 


ms" Petroleum’ Chemical 


cept when the iis layer near a clean 
charting the course of developments 





E. 1. DU PONT DE NEMOURS & COMPANY (INC.)—Districe ) <ri<o00. District 


Petroleum Chemicals Division @ Wilmington 98, Delaware Offices ) Houston, Texas Laboratories: } } 
Los Angeles, Calif 


IN CANADA. Canadian industries Limited — Toronto, Ontario— Montreal, Quebec— Calgary, Alberta 
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Now ANNIN offers a 


evolutionaty 


PRINCIPLE IN 
VALVE CONSTRUCTION 











Entire moving assembly of 
the motor is insulated 
against metal to metal 
\ Y contacts through the use 

Illustrating the full floating oe F of specially designed “’O’ 

Teflon Guide Bushing con- rings. 

tact. No stem to bushing 

tolerance required. Elimi- 

nate corrosion—wipes clean 

on every stroke, does away 

with both galling and fluid 

hardening problems. 


By incorporating a Teflon Guide Bushing,—Annin design 
provides mechanical perfection in control valve operation. 
How? Because now Annin valve offers full floating opera- 
tion free from any metal to metal contact in moving parts. 
The valve stem floats in contact with Teflon,—the Domotor 
portion of the valve floats on Hycar “O” rings. Teflon 
eliminates valve stem galling, and all difficulties which 
develop when soft, corrosion resisting alloys are in contact 
as bearings. 

Teflon is self-lubricating and requires no external lubri- 
cation. It won't stick so the customary tolerance between 
guide bushing and valve stem is eliminated. With the new 
type guide bushing used by Annin,an interference fit is 
provided and solidly retains the valve stem and plug assem- 
bly. The stem is wiped clean on every stroke preventing 
scale or dirt from scoring or any tendency toward fluid 
hardening problems. Valves now in service may be 
changed over to the new guide material. 


CUT 
INVENTORY 


50% mas Coutrot 
vo ee ANNIN VALVES 


|r : , THE ANNIN COMPANY 3500 Union Pacific Avenue 


Los Angeles 23, California 
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Six Keasons Way 


you should specify 


BROWN FINTUBE HEAT EXCHANGERS 


FLEXIBILITY: If plant requirements change — and longitudinal passages control the material 
this is not uncommon —a “bank” of Brown Fintube flow eliminating eddies and reducing fouling. 
, : ange CUE ‘ re sco cted anc . 
heat me eats ms can be di — and EASY CLEANING: reduces maintenance costs. By 
“4 : rle « re series-paraliel arrange- ; : . : 
reassem ~* om —e 0s eries - | eagy ‘1 Be- manifolding just one extra parallel stream into an 
. “4 sho 1OtiCe. undle , . . 
aoa casily anc a ra r a wi type exchanger, the entire unit can be operated con- 
, angers are »xible. For “ma change i . ‘ : 
exchangers are not exible fF them RES sn tinuously — always clean — without ever coming 
off stream. 
REDUCED STORES: Avoids tying up thousands of 
NO OBSOLESCENCE: Brown Fintube Sections dollars in spare parts, housing and handling them. 
ver be ob te.’ y can be used in one ex- . : ; 
never become obsolete. They can . wins PROMPT DELIVERY: Standardization permits 
economical assembly line manufacture from 
standardized parts — and prompt delivery. 


duty usually involves designing —and waiting — 
for a whole new unit. 


changer after another. Sections not in use serve as 
“standby” or parts, for other sections on stream. 


REDUCED FOULING: Brown Fintube sections If you heat — or cool — liquids or gases in your 
transter more heat per lineal foot at lower surface plant, you'll get a lot of ideas from our Bulletin 
temperatures. This minimizes coking. Also the No. 512. Send for a copy! 





ROWN 


OC) : @ Integral One-piece Fintubes; Sectional Heat Ex- 


. * I NT UBE co changers and Coolers; Vertical Heaters for Bulk Storage 
CoO ; . 


Tanks; Tank Suction Heaters; Pressure and Section Line 


Elyria. Okéa Heoters; Process Tank Heaters; Fired Indirect Heaters 


ond Special Types of Fintube Heaters and Coolers. 


NEW YORK * BOSTON © PHILADELPHIA © PITTSBURGH * BUFFALO * CLEVELAND * CINCINNATI * DETROIT * CHICAGO * ST. PAUL ® ST. LOUIS 
MEMPHIS * BIRMINGHAM * NEW ORLEANS © SHREVEPORT * TULSA * HOUSTON * DALLAS * LOS ANGELES * SAN FRANCISCO * and ST. THOMAS, ONT 
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CORROSION LOSSES 


KONTOL 


Corrosion Inhibitor is used effectively in the refinery 
to combat corrosion caused by moisture, chlorides, HCl, 
CO.,, H.S and organic acids. Kontol inhibits attack by 
H.S, stopping blister formation at its source. 


KONTOL an be used to control the corrosion of flow 
lines, fractionating towers, debutanizers, depropanizers, 
and stripping columns. It is also effective in the protection 
of heat exchangers, gathering systems, separators, 
scrubbers and overhead products lines. 


KONTOL does not affect the quality of refined products, 
with reference to end point, gum-formation, anti-knock 
rating, color, ash content and so on. 


KONTOL can be continuously injected into a refinery 
flow system by means of a chemical feed pump, or by 
once-a-day batch injection by means of a lubricating device. 


KONTOL provides protection against corrosion by 
adsorbing at metal surfaces as a thin, tough, impervious film 
which prevents contact by corrosive agents. It provides 
substantial protection against many kinds of refinery 
corrosion which, heretofore, have been accepted as being 
unavoidable. 


For a prompt survey of your corrosion 


problems by a Tretolite Company refinery 
engineer, write or call the 


7 4 ? 


CORROSION INHIBITING * DESALTING TRETOLITE COMPANY 


DEHYDRATING + WATER DE-OILING 


SCALE PREVENTING 


ae | 
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Among the important contributions made by Foxboro to 
industrial instrumentation are many systems which adapt 
exacting laboratory quality control measurements to continuous 
plant production use. Unequalled application experience, 

plus a complete diversity of premium quality instruments, 
enables Foxboro to offer you a wide variety of automatic 
systems for the measurement and control of product quality. 





INDICATORS * RECORDERS + CONTROLLERS 


Systems based on measurements of conductivity, pi, dielectric 
constant, oxidation-reduction potential, beiling point rise, differ- 
ential vopor pressure, specific gravity . . 


TRANSMISSION SYSTEMS * CONTROLLED VALVES 


Reg. U. 8. Pat. On. 
-...— For over 40 years, specialists in the measurement and control 
of temperature, pressure, flow, liquid level, humidity .. . 





THE FOXBORO COMPANY, FOXBORO, MASSACHUSETTS, U.S.A. 











“PACKA 


GLITSCH “TRUSS-TYPE” bubble trays and caps 
installed in GLITSCH fabricated vessel units at 


the factory, and then shipped to the job site insure 
faster, surer and more economical erection. The 
single responsibility for all details to final installa- 


tion is a recognizable construction advantage which 


4 








insures efficient operation from the start. Cus- 
tomers have found this GLITSCH follow-through 
an “extra” not written into the specifications. 
GLITSCH package units are the answer to the 
construction superintendent's constant problem of 


low construction costs. 


ttsth 


Fritz W. GLITSCH & SONS, INC. 
P.O. Box 6227 
DALLAS 2, TEXAS 





S—. 
ANACONDA oa 


They're 
placed in new Gulf installation 





— this partially assembled sions are *4 in. O.D. x .065 in. x 16 ft. long tube sheets 


a a he il exchanger was completed ire ANACONDA Navy il Brass 56 jin diam, x 2 in thick 
surtace Whaat illo sh mild vou specify for your he it exch nee 


a 
—e A was installed as the ac | 
. *. pete val for a new vacuum still tribe s? It all depends on cooling water characteristi on 
recently complet ted at Gull Oil operating conditions . . . on manv factors. But for sound 
( — ition’s Port Arthur, Texas counsel on the most economical allov for vou specific in 


finery A condenser was built by the Kewanee-Ross stallation, draw on Anaconda’s broad technical experience in 
nt prob 


ly 


~ 


re 
( orp for M. W. Ke lloge Co.. the ce Signing CHeimeecrs inal ill types of heat exchanger and condenser opel ith 


contractors lems. Our Technical De partie it's services ar il iVS tres 


Ke llovy CHeMCETS ipproved AN \l ONDA Arse rit il Ac i\ ithable to your tech HecLAans The Arne ricuti Bra ( ome- 
Waterbury 20, Connecticut. In Cana Anaconda 


miralty Tubes for this partic TAY equipment for one ot the pany 
n Brass I tcl New loronto Ontario. o218T 


country Ss largest and most modern refineries. Tube dimen America 


for efficient heat transfer ANACONDA heat exchanger tubes 
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ndustry 


The Practical Way to Save Pipes, Tanks, 
Derricks, Buildings, Pumps, Roofs, Fences 


Ask the maintenance men who battle rust daily! 
They'll tell you that RUST-OLEUM is the practical 
answer. (1) It may be applied directly over sur- 
faces already rusted without removing all the 
rust. Wirebrushing and scraping with sharp 
scrapers to remove rust scale and loose particles 
is all that is usually required...eliminating 
costly sandblasting and chemical pre-cleaning... 
often enabling one man to do the work of two. 
2) RUST-OLEUM beautifies as it protects inall colors, 
aluminum, and white. (3) RUST-OLEUM stops rust 
on every rustable metal surface indoors and out. 


See how RUST-OLEUM can cut your maintenance 


costs. Prompt delivery from Industrial Distribu- 
tor stocks in principal cities in the United States 
and Canada, 


, RUST-OLEUM CORPORATION 
. 


W 2476 Oakton Street « Evanston, Illinois 


RUST-OLEUM 





May be applied directly over rusted surfaces without removing all the rust! 


Available in All Colors, Aluminum and White 


CLIP THIS TO YOUR LETTERHEAD 
MAIL TO: RUST-OLEUM CORPORATION 
2476 Oakton Street © Evanston, Illinois 
(] Have a Qualified Representative Call 

[_] Full Details on Free Survey 
{_] Complete Literature 
[] Nearest RUST-OLEUM Source 


eee eee 
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McMurrey Refining wpey ony Tyler, Texas, installed G-E mechanical-drive turbines 


throughout their plant to help assure continuous capacity output of 5000 bbls. per day. 


G-E Turbines Save Maintenance, 


Shown here is part of a row of ten General Electric Type DP 
turbine drives and motors, ranging from 9 hp to 48 hp. The 
many interchangeable parts on these turbines make stocking 
of spare parts an economical matter. 


G-E turbines and motors are paired at McMurrey Refinery to 
utilize large steam supply efficiently. When process steam demands 
decrease, surplus steam is economigally diverted to turbine drives. 
These Type DP turbines range from 8 hp to 41 hp. 





SD 


— Lae 


| 


se 


re 
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Maintenance personnel at the refinery have found this General 
Electric Type DP mechanical-drive turbine, like the many 


<i yf 


others at the refinery, easy to maintain. This 47-hp turbine 
at McMurrey Refinery drives a_ boiler-feed water pump. 


nventory Costs at McMurrey Refinery 


Installed to improve steam balance, G-E standard turbines, 
with many interchangeabie parts, also cut inventory costs. 


The McMurrey Refinery, Tyler, Texas installed Gen- 


eral Electric mechanical-drive turbines to help regulate 
steam balance. Since process steam demands range 
from 30% to 70% of available supply, surplus steam 
is economically diverted to turbine drives. 

Time soon proved the many other advantages of 
G-E turbine drives which were especially designed 
for the petroleum industry. Mr. Dave Hood, Mechan- 
ical Maintenance Foreman at the refinery, states, “With 
these turbines on the line now for over a year, we're 
happy to report that they are extremely easy and 
economical to maintain, requiring very little of our 


time for maintenance.’ 


Mr. Hood also said, “Since we have quite a few 
different sizes and ratings of turbines here, we're 
particularly pleased with the great number of inter- 
changeable parts on these turbines. It certainly cuts 
down our inventory problem.” Interchangeability 
of a great majority of the replaceable parts (regard- 
less of hp rating) is a big feature with G-E standard 
turbine drives, which are paired with motors through- 
out the refinery to help assure uninterrupted service. 

Call in your G-E sales-engineer or write for bulletin 
GEA-4955A, “A New Standard in Mechanical-drive 
Turbines.” Section 252-58, General Electric Com- 
pany, Schenectady 5, N. Y. 


GENERAL @@ ELECTRIC 








From 
3S Winter Hill, a Leetrodryer feeds DRY air to tanks in which 


tulles 





thi 


tin 


rye 


DRY air is carried by a 
manifold to all parts of 
this tank farm at the 
Cicero, Illinois, blend- 
ing and packaging plant. 


Cities Service safeguards its fine lubricating 


oils with a blanket of DRY air... 


At the refinery and aboard ship, at the 

tank farm and blending plant, Cities Service 

Oil Company preserves the high quality 

of its lubricating oils by forcing storage 

tanks to breathe DRY air. With this 

blanket of DRY air over the oil at all times, 

there’s no moisture to cause the oil to 
sespepuaten nt aboard the Cities Service tanker, deteriorate or form rust to contaminate it. 


oil is transported Lectrodryers* at major points in their 


like this one at the Petty’s Island Refinery are in ” : = 
und tank farm to safeguard lubricating oil in storage. production-distribution setup do that 
DRYing. To find out what Lectrodryers 
5 . 
will do for you, write Pittsburgh 


Lectrodryer Corporation, 332 32nd Street, 
; I 


Pittsburgh 30, Pennsylvania. 


in England: Birlec, Limited, Tyburn Road, Erdington, Birmingham 
in France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI 


n Belgium: S. A. Belge Stein et Roubaix, 320 Rue du Moulin, Bre 


LECTRODRYERS DRY 


Ss T 


* REGISTERED TRADEMARK U.S. PAT OFF 
~~ ne * — tern ve , OND RO FR HE ane” 
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Meet 
Solvays New Trade Mark 


Soda Ash « Caustic Soda + Chlorine « 


Specialty Cleansers « Sodium Nitrite « Para-dichic 


PETROLEUM PROCESSING, Febr 


SOLVAY’S long established trade marks (soLtvay and & ) 
that have appear d in our advertising, our literature and 
on oul pac kage S for Over sc venty years hav = been 


combined in a new design 


From now On when you see this new track mark 


whethe I on tant cars, bags drums Or in oul adve rtising and 


literature—it will identify Solvay 


and everything tor which 
Solvay stands We hi pe 


ur friends in the petre leum industry 
will yet to think ot this ncw track mark as the symbol 


of Solvay's traditional quality and de pendabl VICe 


SOLVAY PROCESS DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
61 Broadway, New York 6, N. Y. 
BRANCH SALES OFFICES 
hicag Cincinnati * Cleveland « Detroit 


k +, Philadelphia + Pittsburgh 


ist 


€ 


. odium Bicarbonate « Ammon Bicarbonate 


hlorobenzene « Monochlorobenzene «e Ammonium Chloride « Sesquicarbonate of Soda 
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Get 


something extra 


eeeeeeeeeeseeeveeereeveeeeeereeeee eee 


when you buy 


lead sheet 


When you place an order for lead sheet, 
chances are you state quantity, composition, 
size and weight, and that’s all. 

When you buy from National, you not only 
get sheet that meets these four specifications 
but you also get certain “extras” extras char- 
acteristic of the high quality lead sheet made 
by the leader in lead. 

Such as 

(1) The grade of lead acknowledged best 

for acid-handling St. Joe Chemical 
Lead. 

(2) A smooth, even finish. 

(3) A surface as free of flaws as careful 

milling can make it. 

(4) Uniform over-all gauge. 


(5) Maximum structural strength 
throughout. 


New 
Cincinnati 3; 
burgh 
Mass., 
Los Angeles 23, Emeryville 8 (Calif.), Portland 10, Seattle 4 
Canada: Canada Metal Co., 
peg, Vancouver 


(To obtain more data on advertised products see page 280) 


These extras contribute to adaptability, 
workability, and durability -- whether the 
sheet is used for handling corrosives, for 
architectural installations, or for radiation 
barriers. 

It is these extra qualities, not specifically 
stated in your order, that give National Lead 
sheet its dependability on the job. 

That’s why we say—when you want lead 
sheet-corre to National. And get something 
extra 


Sheet Lead 
with a NATIONAL reputation 
LEAD COMPANY 


Buffalo 3; Chicago 8 

Cleveland 13; Dallas 2; Philadelphia 25; Pitts LA 
New England: National Lead Co. of { 
Morris P Kirk & Son, Inc., 


* at 
York 6; Atlanta; Baltimore 3 \Esre 
12; St. Louis 1 
Boston 6; Pacific 


{ 


ad 
pROoUCTS 


teg. U. 8. 
Pat. ov 


Coast 


Ltd., Toronto 8, Montreal, Winni 


PETROLEUM PROCESSING, February, 1953 








...two reliable names along the path of petroleum processing 


WHAT DO YOU WANT TO PURIFY? 


There's an Attapulgus or Porocel adsorbent to fit your process 
technique for removing odors, colors, tastes, moisture, acids, sulfur, 
fluorides and unsaturates from process liquids or gases. Materials 
treated in principal applications are: motor oils and other lubricat- 
ing, specialty, and technical oils; petrolatums and waxes; aviation 


and motor gasoline stocks; kerosene; diesel and heating oils. 


DO YOU HAVE CATALYST OR CATALYST CARRIER NEEDS? 
Attapulgus or Porocel sorptive minerals are recognized standards 
in desulfurization, reforming and isomerization systems—catalytic 
removal of unsaturates—conversion of sulfides to elemental sulfur— 
fluid catalyst applications—as catalyst carrier in copper sweeten- 
ing processes. 


WHAT DO YOU WANT TO DRY? 

We offer a wide range of reliable, thoroughly proved desiccants for 
drying air, hydrogen, carbon dioxide, hydrocarbon liquids and gases. 
SPECIAL GRADES? 


Mine and plant facilities permit prompt and economical production 
of grades meeting individual customer specifications. Our labora- 
tories and technical staffs welcome the opportunity of assisting in 
research, development, design and operating problems. Your 


inquiries are invited. 


ATTAPULG US crcuticn > POROCEL corrorssios 


k j Dept. D, 210 West Washington Square, Philadelphia 5, Pa. 
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“SPHERICAL 








TABLETTED EXTRUDED 





—§HARSHAW can make it ! 


@ Harshaw has a large production capacity for preformed catalysts. 
In many cases economies can be realized by having Harshaw manufacture 
catalysts to specification for Hydroforming . . . Cyclization . . . Oxidation... 
Dehydrogenation . . . Hydrogenation . . . Dehydration . . . Desulphurization 
... Alkylation ... Isomerization. Typical catalysts and catalytic chemicals are... 
Aluminum Chloride Anhydrous . . . Boron Fluoride Addition Compounds... 
Boron Trifluoride . .. Hydrofluoric Acid Anhydrous... Activated Alumina... 
Chrome Alumina... Molybdena Alumina... Tungsten Alumina. . . Cobalt 
... Copper... Copper Chromite ... Magnesia... Nickel .. . Vanadium. 





Our experienced technical staff will assist you in developing the 
best and most economical catalyst. If you have a catalytic process in the 
development or production stage, a discussion with us may prove beneficial. 











me HARSHAW CHEMICAL co. 


1945 East 97th Street, Cleveland 6, Ohio 
BRANCHES IN.PRINCIPAL CITIES 
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...a@ sign you can believe in 


You are apt to see this sign anywhere. 


It might be on a bulldozer “hogging out”’ a raw site for 
an oil refinery in Europe or the Near East; or on a 100- 
ton distillation tower en route to South America, 
Canada, or the Orient; or on the control panel of a 


petrochemical plant on the Gulf Coast. 


It might even be as close as the cover of an engineering 


study or job proposal lying on your own desk. 


For over 50 years it has been the mark of a project in 
capable hands. It stands firmly on a world-wide record 
—the designing, engineering and constructing of nearly 
700 units of all types for manufacturing the full range 
of petroleum products, and for making the world’s 


most-needed chemicals and petrochemicals. 


It’s a good sign to rely on when you buy complete, 


integrated engineering service for your next project. 


fumwus| THE LUMMUS COMPANY 


385 MADISON AVENUE, NEW YORK 17, N.Y. 


HOUSTON + CHICAGO + LONDON © PARIS © CARACAS 





DESIGNING ENGINEERS AND CONSTRUCTORS FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 
7 


COMPLETE REFINERY IN FRANCE, This is a partial view of 
Société Générale des Huijes de Pétrole’s complete oil refinery at 
Dunkirk which alone makes available about 1% million galions per 
day of a full range of petroleum products for French industrial 
and domestic uses. Practically all processing units in this refin- 
ery were designed, engineered and built by Lummus. 


4 
COMPLETE REFINERY IN VENEZUELA—o project in which 
Lummus played « major role by designing and engineering most 
of the processing units, and constructing off of them. Covering 
3,150 acres, this refinery handles 170,000 barrels per day of 
petroleum— almost one-half of Venezuela's total refining capacity. 
Owner: Shell Caribbean Petroleum Company. 


PETROLEUM PROCESSING, February, 1953 (To obtain more data on advertised products see page 280) 





Get Migher Throughp 


The ljusgstrom operates on the 
continuous regenerative counter- 
flow principle. The heat transfer 
surfaces in the rotor act os heat 
accumulators. As the rotor re 
volves, the heot is transferred 
from the waste gases to the in 
coming cold air 


With the process industries’ production 
at all-time high levels —and climbing 
higher — here is a timely suggestion that 
may point the way to significant pro- 
duction increases in your plant — with- 
out adding a single still. 

A Ljungstrom Air Preheater, prop- 
erly combined with modern draft and 
burner equipment, can increase still 
production as much as 25%. At the 
same time, plugging is so much reduced 
that production lost to downtime will 
be astonishingly low. 

The value of the Ljungstrom Air 
Preheater lies in its ability to recover 
heat normally lost up the stack, and 


to return a large portion of it to the 
furnace zone in the form of preheated 
combustion air. Fuel requirements are 
drastically reduced and—where furnace 
capacity permits — throughput goes up 
considerably. 

Furthermore — the finer temperature 
control possible leads to closer control 
of the end product. This alone can mean 
tens of thousands of dollars a year. 

Wherever you are replacing, mod- 
ernizing, or adding new equipment that 
burns fuel—consider the economies 
you can get with a Ljungstrom. Call or 
write The Air Preheater Corporation 
for complete information. 


Wherever You Burn Fuel, You Need Ljungstrom 


THE AIR PREHEATER CORPORATION 60 East 42nd Street, New York 17, N. Y. 
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Another NEW DEVELOPMENT by HUDSON 


HUDSON 
Aute- 


PITCH FAN 


The Hudson Auto-variable pitch fan allows automatic 
pendin® control of cooler outlet temperature, regardless of ait 
temperature, cooler inlet temperature, or heat load. Mi- 
nute changes in cooler outlet temperatures immediately 
and automatically change pitch of fan blades increasing 
or decreasing the air flow across the coolers. This device 
marks an important advance in use of air for cooling 

saving power, eliminating shutters. and smoothing pro 
ess operations. Auto-variable fans will find wide ap 
plication ii cooling of jacket water and condensing 
hydrocarbon vapors and steam 


J The HUDSON Auto-variable pitch fan... . 
5 J Bur aa ich ® Controls temperature. 
a © Saves power. 
® Reduces cost of control equipment. 
® Prevents freezing due to cold weather. 


® Eliminates by-pass piping. 


® Operates with standard pneumatic instru- 
ments on 0-15* cir pressure. 








Hudson 


; b 6 to 18 foot diameter for use in Hudson Solo-aire ait 


Auto-variable fans are available inh SIZ@> from 


cooled units and in Hudson Combin-aire units. 


iat meinen PROOF OF PERFORMANCE "amp 








275 


MATAGORDA (CORP 
AUTO VARIABLE 


nee ewes 


70 PERCENT SAVING IN Shown above is a facsimile of a chart taken from 
POWER a recording instrument used in controlling tempera- 

ture on a Solo-aire gasoline condenser installed in 

During the 24 hour period Matagorda Corporation plant near Bay City, Texas. 
she meowewred cletteh The outer line (red) shows the fan pitch variation 
required to maintain constant stream temperature 


(black line). 


Despite air temperature variation from 72°F to 


power consumption was 
30%, of that which would 

have been required had 
the blade pitch been at a 

constant maximum. 


100° F, and despite changes in the heat load, the 


outlet temperature from the cooler was held con- 


stant throughout the 24 hour period. 


HUDSON — 


SDE RL LE RET PSY A OT ENGINEERING CORPORATION epee 


FAIRVIEW STATION © HOUSTON, TEXAS 














% 





Corrosive Service 





A valve leaked or somebody opened it by mistake 
...80 the Midwest Tee shown above was subjected 
to dilute hydrofluoric acid in addition to its normal 
service in a 300° F. hydrocarbon line on an alkyla- 
tion unit. 

The highly corrosive acid caused failure of the 
straight pipe ...80 the entire line had to be replaced, 
When cut out of the line, the Midwest Tee was 
found to have a considerable (and uniform) wall 
thickness. There was no selective corrosion and the 
weld held up even better than the parent metal. 

This was not special alloy made to resist corrosion, 
but regular Grade “A” carbon steel... the same as 
the new tee shown left above. We do not, of course, 
recommend carbon steel for corrosive conditions, 


MID 





EST WELDING 


IMPROVE DESIGN AND REDUCE COSTS 





—> gum, 


Ye, Pi 
y 


AFTER 


but, in emergency, it gives good account of itself, 

The exclusive Midwest manufacturing process 
produces fittings of superior metallurgical properties. 
The metal is worked in compression . . . it is not 
stretched or extruded, and distribution is uniform, 
After forming and welding, the fitting is stress- 
relieved. For further information, write us for a 
copy of Catalog 48. 


MIDWEST PIPING & SUPPLY CO., INC, 
Main Office: 1450 South Second Street, St. Louis 4, Mo. 
Plants: Stl Passaic, Low Angel 
Sales Offices: New Vork ~) Church St, e€ 


Loe Angeles 44—520 Anderson St. 0 Tk 
Pulse $—224 Weight Bldg. ¢ Box 


79 Weat Monroe St. 
1213 Capitol Ave 
$26 Firat St 


STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 
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FITTINGS 
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A STEAM TRAP CASTS A 


THINGS STEAM TRAPS AFFECT] | 
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MIGHTY BIG SHADOW 


REASON 


When steam is turned on, large 
amounts of condensate and air 
must be removed before equip- 
ment heats up. 


Quick heat-up, maximum tem- 
peratures essential for maxi- 
mum output. 


When steam gets past traps, 
boiler capacity may be inade- 
quate—this is bad even if you 
could afford the fuel waste. 


Why burn fuel to generate steam 
that does no useful work .. . 
blows through traps, for ex- 
ample? 


When traps are inoperative or 
down for repairs, unit being 
drained may be “off the line.” 


Traps that don’t “wear well” 
take a lot of manhours for re- 
pair. 





HOW ARMSTRONG TRAPS 
rt | 


Condensate and air removed as 
fast as they reach trap. Reliable 
data insures you get trap with 
adequate safety factor to meet 
conditions. 


Air which reduces temperature 
and heat transfer discharged 
automatically; condensate dis- 
charged at steam temperature; 
equipment kept full of hot, dry 
steam. 


When steam floats the bucket 
the trap closes. No steam ever 
reaches discharge orifice, even 
when there is no condensate 
load. Heat treated chrome steel 
valve parts, precision ground 
and lapped, resist wire drawing 
and wear, stay leak tight for a 
long, long time. 


Nothing to clog, seize, stick or 
collapse! Large orifice. Self- 
scrubbing action cleans out ordi- 
nary dirt and scale. ‘Friction- 
less’ leverage with wear points 
heavily reinforced for long iife. 
Hardened chrome steel valve 
and seat. Wear and corrosion- 
resistant stainless trim. 


EXAMPLE 


40 Minute Faster Heat-up—dry- 
ing oven at pharmaceutical 
plant heats up 40 minutes sooner 
with Armstrong ‘Blast’ traps. 





30% Greater Output — jacketed 
kettles produce 30% more at 
Canadian plant since changing 
to Armstrong traps. 





Steam Savings Eliminate Need 
for New Boiler—chemical plant 
shelves plans to buy larger 
boiler after installing Armstrong 
Traps. 








33's% Reduction in Fuel Bill — 
after trapping vats with Arm- 
strongs at Missouri plant. 





Maintenance Time Cut 30% — 
Illinois user says, ‘““Unequalled 
dependability, simplicity of de- 
sign means repairs can be made 
quickly” (with minimum equip- 
ment downtime). 





50% Less Trap Maintenance — 
only half as many manhours de- 
voted to traps since installing 
Armstrongs throughout large 
Midwestern plant. 








STEAM TRAPS 
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NATURAL GASOLINE 
PROPANE 
ISO-BUTANE 
BUTANE 
ISO-PENTANE 
NORMAL PENTANE 
HEXANE 
HEPTANE 

HEAVY NAPHTHA 
STA-VOL ENE 
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The Crude Distillation and Vis-breakiug 
Unit of Sarnia Refinery, designed by Badger 


Process Division, processes 20,000 barrels arnia Refinery of Canadian Oil Refineries, Limited, 

ila dil ates is the first large, integrated refinery in Canada built 
for processing Canadian crude oil. It brings to this 
rapidly growing region the last word in technological 
progress in the field of petroleum refining. Such 
progress means better quality of product and greater 
efficiency in operation. Design and construction of 
the refinery were managed by Stone & Webster 
Canada Limited, utilizing the facilities of 


Stene & Webster Engineering Corporation. 


STONE & WEBSTER ENGINEERING CORPORATION 


Affiliated with 
STONE & WEBSTER CANADA LIMITED 
E. B. BADGER & SONS (Great Britain) LTD. 
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Funny Thing — 
he joally had Some: 


corn’, — - 

1¢ miracle of the century!”’ he would rant. 
“The most sensational discovery of all time! 
Positively guaranteed to restore natural color to 
the hair, free you from the crippling clutches of 
rheumatism, break the most stubborn fever, cure 
coughs, colds, backache and liver complaints! 


“*Now to you, my friends, as a special intro- 
ductory offer, this bottle, which usually sells 
for $15 and more is yours . . . not for $10, not 
for $5, but for the amazing low price of .. .” 


Pure hokum, of course. For little did the 
medicine man realize, when he bottled crude oil 
out of the ground, that his most extravagant 
claims could not do justice to the real capabili 
ties of this “liquid gold.”’ He really had some 
thing—and didn’t know it. 


His “‘Rock Oil Nostrum” really was the 
miracle of the century! 


From his giant economy-sized bottle have 
since flowed the oil and gasolene that made the 
automobile possible ... the lubes and greases 
that have enabled machines to take over man’s 
back-breaking jobs. From that miraculous bottle 
have come asphalt, insecticides, wax, plastics, 
literally hundreds of useful products—even 
drugs “‘to cure coughs, colds, backache and 
liver complaints!” 


Cities Service, an oldster in the oil business, 
has been responsible for many of these petro 
leum miracles. It is pouring more products out 
of that bottomless bottle every day. The men 
in its Miracle Department (petro-chemists, 
they're called), say that oil has just been flexing 
its muscles—we haven't even begun to see all 
it can do. 


‘To put it very simply: You and I live better, 
more comfortably, because petroleum was dis- 
covered, And that’s no hokum! 


CITLES(Q)SERVICE 


Quality Petroleum Products 
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SANTOLENE C § 
solves . 


"eee. , 


“" 


rrosion 
proble 


( 
Globe Oil & Refining Co. tanks bs 


ry} 


Ty es 


a 
fi Prior to November 1950, The Globe Oil & Refining Ce., 
Lemont, Illinois, had the usual problem of corrosion in 
blending tanks 


‘Today, the corrosion problem is no more, because the 
Company is using sufficient Monsanto Santolene C, added 
with inhibitor and metal deactivator as regular and premium 


gasolines are treated in the blending tanks. Santolene C 


* * 
requires no additional equipment at the Globe Refinery. 
= Santolene C is product-soluble, burning completely with the 
* fuel. Diesel and gasoline engine tests prove that Santolene C 


does not reduce engine cleanliness... causes no injector 
fouling has no adverse effect on any factor of 


engine performance 


If you have a corrosion problem with light petroleum 
products in storage or transit, investigate Santolene C. For 
information, write, wire or phone MONSANTO CHEMICAL 
COMPANY, Organic Chemicals Division, 800 North 
Twelfth Blvd., St. Louis 1, Missouri. 


SANTOLENE € 
- MONSANTO 


CHEMICALS ~ PLASTICS 


Santolene: Reg. U.S. Pat. Off 


SERVING INDUSTRY WHICH SERVES MANKIND 
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OTHER 
REASONS FOR USING 
FILTROL CATALYSTS 


. Higher Octane Barrels 


. Varied Plant Facilities 


Low Cost 
Sulphur Resistant Catalysts 


Faster Regeneration Rate 


. Low Attrition 
. Technical Service 


. Uniformity 


Lowered Excess Butane 


* 


FOR THE EVER-EXPANDING PETRO- 
CHEMICAL MARKET MAXIMUM YIELDS 
OF UNSATURATED HYDROCARBONS 
FROM CATALYTIC CRACKING OPERA- 
TIONS ARE NEEDED. FILTROL'S SR 
GRADES AND FILTROL’S REGULAR LINE 
OF FLUID AND PELLETED CATALYSTS 
OFFER OPPORTUNITIES FOR PRODUC- 
ING HIGHER YIELDS OF UNSATURATED 
C3 AND C4 HYDROCARBONS, WHILE 
MAINTAINING GASOLINE YIELD. 


BOOKLET S-5 ON BUTYLENE YIELD 
PREDICTION AVAILABLE ON REQUEST. 


FILTROL CORPORATION 


OFFICES: 727 WEST SEVENTH STREET, LOS ANGELES 17, CALIFORNIA 
PLANTS: VERNON, CALIF.; SALT LAKE CITY, UTAH; JACKSON, MISS. 


CATALYSTS ano ADSORBENTS 


Sibtiol 
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Tor tield Processing, Natural Gas and 
4,4 Gas Plants ORBIT FORGED STEEL LP GAS VALVES 


wes are available in sizes: 1”, 1144”, 2”, 242", 3” and 4”. ASA 

BRAN ee Ratings 150 Ib. Class to and including ASA 2500 Ib. Class; 

coxa * lt C08") oad Screw and Flanged Ends. Maximum Rated Working 
Temperature 250 Fahrenheit. 


ORBIT VALVE COMPANY 


P. O. BOX 699 TULSA, OKLA. 








DEPENDABILITY IN CATALYSTS 
CANNOT BE SEEN 


Top uniformity and dependability are available to you in Davison’s 
microspheroidal (M-S*) or ground (DA-1*) synthetic fluid-type cracking catalysts. 
The accompanying photomicrographs show the physical characteristics of the DA-1 
and new M-S catalysts produced in Davison’s Cincinnati plant. Uniform physical and catalytic 
characteristics result from Davison’s modern facilities and years of technical experience and research» 
Experienced Davison Field Service Engineers— complete laboratory facilities—are all part of 
Davison Dependability — Dependability with the big “D”. 
*T.M.T.D.C.C. 


Progress Through Chemistry ery Sy 
THE DAVISON CHEMICAL CORPORATION 
ae Baltimore 3, Maryland 
PRODUCERS OF: CATALYSTS, INORGANIC ACIDS, SUPERPHOSPHATES, PHOSPHATE ROCK, SILICA GELS, SILICOFLUORIDES AND FERTILIZERS 
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get rid of 








with the. . 


More than 50 users of Wiggins Gasholders can now testify to the 
remarkable savings in operating costs and maintenance expense 
which only this 100% dry seal gasholder (no water, no tar, no grease) 
gives them. Write for full information. 














| SHELL COMPLETELY 
VENTILATED 


WIDE CLEARANCES 


aa ~ 


GAS-TIGHT FRICTIOMLESS 
3 SEAL NOT AFFECTED 


BY WEATHER ; CONVERSION 
i cre EASY — OFTEN 
PISTON RESTS ON Ps 1 4 «ADDS CAPACITY 
4 BOTTOM—LESS THAN Pe. ogee 
Vs OF 1% FOR PURGING eae Poi Hh as Your old gasholder 
0 | + a Ef can be quickly con- 
LEVELING DEVICE— 1 2% verted to a Wiggins 
G, INDEPENDENT OF Cee Be type with all the 


SIDE WALL—KEEPS . 8 ~~ J Wiggins advan- 
PISTON LEVEL . tages. 


FENDERS PREVENT 
6 ALL TENSION IN SEAL 


7 SHELL 1S GAS-TIGHT UP 
TO SEAL CONNECTION 


GENERAL AMERICAN 


TRANSPORTATION CORPORATION 
135 South LaSalle St. * Chicago 90, ‘ilinols 
PISTON RISES NEARLY TO TOP—MINIMUM OF WASTE SPACE OFFICES IN PRINCIPAL CITIES 
CAN BE BUILT ANY SIZE * NO CONTAMINATION OF GAS Export Dept.: 10 East 49th Street, New York 17, New York 
Plants: Birmingham, Ala. * East Chicago, ind. * Sharon, Pa. 
in Canada: Toronto iron Works, Lid., Toronto, Ontario 








Power is supplied by two Westinghouse Turbine-Gener Each substation is complete with switchgear, trans 


ators—plus a stand-by tie-in with utility power. From formers and circuit breakers—for redistribution of low 
here, power is sent through dual feeders at high voltage voltage power. This method makes the system highly 
to substations and load centers throughout the plant. flexible and dependable and improves voltage regulation. 








Here’s how /Qwer System Planning 
pays off at 
Eagle Point Refinery 


When The Texas Company built their new refinery at Eagle Point, 
New Jersey, they planned their power system caretully —and had 
Westinghouse help. They developed a system that’s outstanding 
in dependability ...in efficiency ...and in flexibility for future 
expansion. Here's how they did it. 


Refinery has two sources of power 
Power is generated by two dependable Westinghouse Turbine- 
Generators (7,500 kw each). There's also a standby tie-in with 


the local utility—so that in an emergency they can immediately 
switch to utility power. 


. 
Twin power routes through the plant 
From the turbines, power is sent to substations and load centers 
located throughout the plant. Each of these units has a dual feed. 


If there’s trouble on one line, they switch to the other feeder. 


Flexible system for easy expansion 


This power distribution system is highly flexible. Suppose 
they want to expand the plant or add new machinery. All they 
do is add another substation. The rest of the system need not 
be disturbed. 


High-voltage distribution saves money 


In this modern system, each substation receives power at high 
voltage (14,800 volts). This cuts down on transmission losses. 


It improves voltage regulation throughout the plant. 


Call in Westinghouse for your refinery needs 


Westinghouse has had a great deal of experience in refinery power 


systems. We'd like to work with you and your engineers on your 


ae next project. When you're thinking about building or expanding, 


POWERHOUSE AT call in Westinghouse early. Westinghouse Electric Corporation, 


Box 868, Piusburgh 40, Pennsylvania. 


)-94484 


TEXAS COMPANY'S 
NEW EAGLE POINT, N.J., 
REFINERY 





How to stretch a Power? Penny” 


h power a penny 


on their service-enaineered des in } low maintenance, their 


markable power prod ycing ab lity all add up to more power per penny 


TE 
~ 


POWER 
AT WORK 


Here are Dean Hill 
Type DH Steam Tur- 
bines at work driving 
centrifugal pumps at 
Bay Petroleum Corp- 
oration’s Chalmette, 


La. refining operation 


HORSEPOWER 
UP TO 1000 


PRESSURES UP TO 
675 LBS.. 750° F. 


DEAN HILL TURBINES ore specitca 


designed for operation at medium steam pressures 
Since they are the single stage, double impact 
type low steam consi my tion is a tremendous 
economy feature. Steam rates are excellent 


under these conditions Get full details and 


spec fications Write today 


DB RAW Be s(0LG POW? COMPANY 
, Pump and Turbine Engineers Since 1895 
INDIANAPOLIS 7, INDIANA 


Chicago ® New York © San Francisco @ Boston © Denver @ Albuquerave ® El Paso © Salt Lake City ©New Orleans © Philadelphia ® Tulsa @ los Angeles ® Pittsburgh ® Houston ® Dallas 
St. Pou! © Toledo ® Cleveland © Grand Rapids © Birmingham. Ala. ® Louisville © Memphis © Nashville © Richmond ® Bogota, Col. © Mexico City © Montreal ® Reading, Pa. © The Hague, Neth. 
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NEW ARQUADS 


Save Money in 
Oil Recovery ! 


Reduce corrosion rate up to 99% 


Effectively control bacteria and algae growth 


Two new Armour products have proven extremely valuable 
in controlling both corrosion and bacterial-algae growth in 
oil recovery operations. Arquad S-2C and Arquad 2C have 
produced amazing results in solving two of the most 
troublesome problems of the industry, corrosion and the 


} 


danger of plugging the sand face by corrosion products 


and bacterial-algae growth 


ARQUAD S-2C 


In an eastern Oklahoma flood system, Arquad S-2C re 


duced the rate of corrosion 99.57. In another system in 


eastern Kansas, the rate of corrosion was reduced 95°; by 


Samc chemical 
ilpae 

Arquad S-2C is a 
compound, which is strongly adsorbed on metal surfaces 


attack br 


liquids. Its powerf il bactericidal properties have been veri 


the Both sites reported complete bacteria 


an control 


surface - active quaternary ammonium 


thereby protecting the surface from COFrosive 


fied by extensive laboratory and field tests 


ARQUAD 2C 


This chemical is similar to Arquad S-2C in corrosion con 


trol properties, and is recommended for use where bacteria 
and algae growth do not offer extensive problems. For 


instance, a sour crude producing well in west Texas re 


reduction in rate of corrosion after introduc 


ported 93°; 


tion of Arquad 2C. Economy is one of the most important 


reasons for using this potent chemical, since corrosion 
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control treatments cost about one-half the average of simtas 
treatments using compe titive inhibitors 

For your free copy of a new bulletin on control of cor 
rosion and algae in oil recovery operations, fill out and 
mail the coupon today. At the same time, check the coupon 
for samples of both Arquads for your own testing and 
evaluation. Prices will be quoted on request 


Ire 


| 
l 
! 
| 
| 
l 
! 
| 
| 
| 
l 
| 
| 
l 
! 
! 
| 
l 
| 
| 
J 


MAIL THIS COUPON TODAY 


follo 


end me the 


ving 
of Arquad §-2¢ 


ARMOUR CHEMICAL DIVISION 


Armour and Company + 1355 W. 31st St. + Chicago 9, Ill 
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HERE'S HELP IN SCRUBBING GASES OR FUMES 


Stack 
Water Inlet 





SK Gras Serubbers are 
gaming wide applica 
tion in the petroleum 
ind refining industries 
because: (1) they have 
t high scrubbing ethi 
creney rating; (2) they 
require little miamte 


nanee 


These scrubbers will 


handle gas containing 





wettable solids and con 


densable gases as well 4, Spray Nozzle b Throat Piece 


«t VASeS and solids 
which can be cleaned 


f “ . 
by ob ning a chemical reaction be parts ot both types include the scrub charged into the second bank where 
tween 


| 
the gas or solids and selected | ber box, SK Spray Nozzles and | it 
pray liquid Throat Pieces. 


is again entrained and torced 
through the throat pieces. When the 


e ave . | . 
lo meet varying requirements, two The Fig $031 ‘Packaged”’ Gas gas leaves the last bank of the scrub 


types are manufactured by SK—the Scrubber is supplied ber, it has been washed and cooled 


as a unit and 
Packaged” Gias Scrubber and the 


' and it is then discharged through the 
include in integral separator for 


: tle ; 
Cas Scrubber System Component separating outlet pipe. 


spray liquid after scrub 
bing. For Gas Serubber Systems, SK Advantages of SK Gras Scrubbers are 
GAS imuet furnishes spray nozzles and throat 


(1) maximum contact between spray 
pieces ind the customer builds the 


} 


liquid and gas; (2) minimum pres 
scrubber box to tit the location and 


sure loss; (3) high scrubbing ett 


requirements Boxes ¢: be con cienev: (4 low maintenance. 


structed ot wood, steel, concrete or 
other suitable) materials, depending If vou want to control gases or tumes 
> 
ee ipon scrubbing requirements vou ll want a copy of Bulletin Sup 
PrECES plement 4+-RA. It contains tull details 
Phe scrubber box. enclosing all com on SK Gras Scrubbers. We'll be glad 
se wrRay nts is al - ’ ’ "nts 
phn escone ponen divided into compartmen 
PASS wv “banks”. Phe number of banks and 
throat pieces and spray nozzles per 


SLOPED bank 
SPLASH 
pate and characteristh s ot the was and the 





to send you a oOpy on request 





are dete mined by the volume 


“ rubbing etricrenes lesired 


Casane Both types ot SK Casas Set ibbe s opel 
Gas 

outer ite on the same principle to handle 

and wash vases lhe vias enters the 

scrubbe: through an inlet pipe. Lhe 

suction action of the spray trom the 

nozzles draws the yas into the throat 

pieces of the first bank in the serub 

ber, where the liquid and gas are thor 

Fig. 4031. SK “Packaged” Gas Scrubber Unit oughly mixed Phe mixture dis 
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WHEN YOU 
Standardize on Nordstrom Valves 


You Standardize on Dependability 


Whatever the service, whatever the size of the line, write Nordstrom 
valves into your standards. That way, you can make your first 
valve installation in any spot 


a permanent one. 


Rockwell 3 Built 
weet ry row? Nordstrom Valves 




















A +150 Valve 
with a 


>5 000,000 
Job 


Somewhere in almost every 
plant, somewhere in almost 
every line of flow, there is a 
key valve—a valve that must 
operate in an emergency. 

Often one small valve that 
costs only a few dollars pro- 
tects plant investment running 
into millions and human life 
beyond price. 

Take the case of the valve 
shown here. This is the control 
valve which actuates the 
cylinder controlled Nordstrom 
valves in case of emergency, 
and divorces the compressor 
station from the main line. It 
closes the inlet and outlet of 
the station and opens the main 
line valve. 

Most often a key valve like 
this will be a Nordstrom. Be- 
cause Nordstroms perform so 
well in key spots . . . because 
any piping system is only as 
good as the valves that control 
it, naturally Nordstrom valves 
have been specified for thou- 
sands of petroleum, gas, chem- 
ical and general industrial 
services. 

The Nordstrom record of de- 
pendability and low cost is the 


Rockwel Built best recommendation you could 


ask. Rockwell Manufacturing 


: Company, 400 N. Lexington 
Another Product = Nordstrom Valves Ave., Pittsburgh 8, Pa. 
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More than six times as men of 


age will die of lung cancer this year as 


many your 
died 
in 1933, according to official reports. Though 
our research scientists are making every et 
fort to discover the reason for this increase, 
they still don’t know the answer. 

They do know, however, that the lives of 
over half of those who will develop lung can- 
cer can be saved...if they get proper treat- 
still the silent 


stage, before any symptoms have appeared 


ment while the disease is in 


February, 1953 To obtaim 


That is why we urge you to have a chest X-ray 
every six months when you have your regular 
well you 
can detect the 
earliest 


health check-up...no matter how 


may feel. Since only an X-ray 
4 


t insurance avainst death from luny 


“silent shadow” in it tage 
your be 
cancer, 


this 


or any other form of cancer, call our nearest 


For more detailed information about 


office or simply address vour letter to “‘( ‘ancer” 


in care of your local Post Office 


American Cancer Society 


more data on adverttsed produc ts ser page ZO 








Here was a particularly difficult problem 
of high solids in waste water in a large 


eastern process plant. 


This waste water contains up to 1500 ppm 
of suspended solids and 3000 gpm 


were to be treated. The problems were: 


(1) to prevent stream pollution, 


waste water problems 


(2) to produce solids of the highest 
concentration for disposal, 


solved by 4 (3) to recover clear water for 


process use. 


A Graver Reactivator was selected to 
GRAVER s solve this multiple problem. The 
‘ Reactivator is doing the job so effectively 
} that it delivers solids up to 14% by 
R E A weight while producing an effluent suitably 
Cc T I VA T ©) be clear for reeyeling in the system, 


without any chemical treatment 


In plants all over the country, Graver 
Reactivators are effectively and 
economically treating raw water supplies 
and conditioning waste waters for reuse 
or for trouble-free disposal. These 
units can solve your liquid conditioning 
problem, too, Their distinctive design 

is described in Bulletin WC-1L03. 


Write today for a copy and for free 
technical paper, “Some Kconomic Factors 
in Waste Water Treatment”. 





Three exclusive 
Graver Reactivator Features 








1. Full bottom area for solids concentration 
and collection. 

2. Separately driven highly efficient sludge 
scraper and blades, 








3. Positive and intimate contact of incoming 
water with sludge by variable speed 
sludge recirculation impeller. 


GRAVER WATER CONDITIONING CO. 
Division of Graver Tank & Mfg. Co., Inc. 
DEPT. PP-R, 216 WEST 14th STREET, NEW YORK 11, N. Y. Gw 45¢ 


In Canada: The Bird-Archer Co., Ltd.; Cobourg, Ontario 


In Mexico: Proveelores Tecnicos, S.A.; Puebla 259, Mexico 7, D. F 
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lenamene 1 
Tenamene 2 - 





most effective gum inhibitors known 


Tenamene gum inhibitors have set the standards of the industry SALES REPRESENTATIVES: Eastman Chemical Products, Inc., Kings 
for over 15 years. No known inhibitors are more effective in port, Tennessee; New York— 260 Madison Ave.; Framingham, Mass 
preventing gum formation 7 Hollis St.; Cleveland —Terminal Tower Bldg.; Chicago—360 N 

They're economical too. For example, as little as 5 pounds Michigan Ave.; St. Lovis—Continental Bldg., Houston~ 412 Main St 
WEST COAST: Wilson Meyer Co., San Francisco—333 Montgomery 
St.; Los Angeles—4800 District Blvd.; Portland—520 S. W. Sixth 
Ave; Seattle—821 Second Ave 


of Tenamene | may be needed to treat 1000 barrels of gaso 
line —at a cost of approximately 2/2¢ per barrel. 

The use of Tenamene 2 results in an extra dividend for 
refiners. It can be used as a combination sweetening and 
inhibiting agent to save time, materials and equipment 

Send for the Tenamene booklets listed in the coupon. They 


contain interesting general information about gum inhibiting 


and sweetening as well as specific data about the Tenamenes. EASTMAN 
Our Petroleum Chemicals Laboratory will be glad to make GASOLINE 
tests and recommendations on any of your inhibiting or sweet ADDITIVES 


ening problems 


Eastman Chemical Products, inc., Chemical Sales Division, Kingsport, Tenn 


Gentlemen: Send me copies of your booklets Inhibiting Motor 


Fuels with the Tenamenes' and “Tenamene ? Inhibitor Sweetening 


NAME & TITLE 


Eastman 
CHEMICAL PRODUCTS, ini 


COMPANY 


STREET 





CITY & STATE 


Sales Representative for TENNESSEE EASTMAN COMPANY, Kingsport, Tenness Jivision of EASTMAN KODAK COMPANY 
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DID vou Know THAT © ] 
UNIVERSAL SERVICE PROTECTS 


‘vOUR Investment 7w WAYS? 


peo 
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UNIVERSAL LICENSEE INSTRUCTION 


PROTECTS YOUR INVESTMENT 


Because the efficiency of any refining process is highly 
dependent upon the knowledge and ability of the operators 
Universal has experienced engineers to train refinery operating 


staffs in the proper operation of processing units 
| | | 4 


This instruction ts particularly valuable after a mew unit ts 
placed on-stream, although it is utilized widely on a continuous 
basis to keep ope rators abreast of the most mode roy me thods and 
techniques, and to assure the refines of the correct operation 


and highest efficiency of his processing facilities 


Operator instruction by capable COP engineers is an IMportant 
element in the refinery production picture——just another way 


in which Universal Service Protects Your Investment 


UNIVERSAL OIL PRODUCTS COMPANY 


Mim, General Office t NQUIN ROAD, DES PLAINES 
f 

Neg Laboratoric RIVERSIDE ! N 

Universal Service Protects Your /nvedioneant 


through laboratory research pilot plant studies design and 


engineering construction supervision licensee instruction 


post on-stream service collateral services 





AND CORROSION... 


Libe This ! 


Its no seeret that one of the bigvest headaches Method was used. It was necessary to set “pa 


of corrosion control in cooling water systems ts cleaning program after the application of the 
the continuance of pitting and tuberculation. Dianodie Method to remove the sloughed off 
VMiany conventional water treatment methods corrosion products that) accumulated. After 
attempt lo overcome thus problem by the use of three months operation. this cleaning program 
exeess treatment concentrations. llowever, was discontinued. No new pitting or tuberculation 
this has been found to be expensive and not has occurred! Weat exchangers are now in- 
altogether successful. spected and cleaned only at the normal annual 


; : . turn around. 
But here’s weleome news: Betz Laboratories. 


after long and careful research, has developed Phis is just one example of how Betz Specialized 
the Dianodie Method which positively assures Water Conditioning Service is increasing efli- 
freedom from seale, protection against: corre- creney and cutting costs in plants throughout 
sion and elimination of pitting and tuberculation! industry. Why not let Betz show vou how to 
improve results at vour plant? There's no 
obligation on Sour part. W.1HL& L. DD. BETZ, 
Gillingham & Worth Streets, Philadelphia 24, 
Pa. In Canada: Betz Laboratories Limited, 
Montreal | 


Basieally, the Dianodie Method consists of 
employing a combination of two anodic 
inhibitors in such a way as to produce results 
superior to any present water treatment, This 
advanced technique effectively eliminates pit- 
ting and tuberculation, and at the same time 
provides increased protection against gen- 


hor complete informa- 
Results are outstanding! A) plant employing 
poly phosphate treatment encountered severe tion on the Dianodic 


corrosion, tubereulation and plugging of heat Vethod 


~ send today 
exchangers with corrosion products. Tubercles 


for Technical Paper 


from o's to 3 inches ino length were found 


) 
throughout the entire svstem. Often it) was No. 123 


ETZ 


CONSULTANTS ON RE Os tke MS 


necessary to drill some of the heat exc hangers 
at $0 day intervals to remove accumulated 


corrosion products. Then the Betz Dianodis 
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in and Production 
from your Cat Crackers 
with YORKMESH 
Demisters... 


YORKMESHL Demisters are answering 
Petroleum -ngineers demands the world 
over for simple means of improving the 
performance and increasing the throughput 


capacities of cataly tie cracking units 


Yorkmesh Demisters in Vacuum ‘Towers 
remove substantially all liquid entrainment 
even at mereased Vapor velocities the fas 
of then produced has lower carbon content 
and considerably reduced metals content 
the reduced metals content) accounts for 
continued high catalyst activity The net 
result) is more vasolime ol hiiwher oeolane 


rating 


Yorkmesh Demusters are used equally 





successtully to improve the performance of 
was absorbers. scrubbers, separators, evapor- 


ators, Knochk-out drums. ete 


lasily installed in existing or new equip- 
ment Materials: Vy pes 130, 504, 516 stain- 
less, monel carbon steel, ete Prompt 











OTTO H. YORK 


Co., Inc. 67 Glenwood Place, East Orange, N. J. 


2 
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TOP ENTERING turbine and paddle type 
mixers for open or closed tanks. Sizes | t 


LIGHTNIN PORTABLE MIXERS used 
everywhere for hundreds of fluid mixing 
jobs. Thirty models to choose from. Sizes Ye 


to 3 HP 








If you've ever tried to repack a mixer 
stuffing box with a full head of liquid 
in the tank, you'll appreciate these 
new LIGHTNIN Side Entering Mixers. 
And so will your maintenance crew! 

With either type, shutting off the 
mixer from the tank is about as easy 
as closing a valve. The operator 
loosens one set screw. Then he grabs 


Your choice of stuffing 


With these new mixers, you get the 
same full choice of stuffing boxes as 
always, to best meet your conditions 

Or, if you prefer to operate with 
mechanical seals, you have a wide 
choice of single or double seals that 
entirely eliminate repacking. 

For extra protection, the mechani- 
cal seal is quickly convertible to a 
packed stuffing box at any time. This 


the easy-to-get-at handles on the out- 
board bearing member, and gives 
them a few turns. No wrenches! 

This withdraws the mixer shaft just 
enough to compress a Teflon gasket 
on the mixer end cap, within the tank 
—creating a positive, pressure-tight 
seal that makes repacking a quick, 
simple job. 


boxes or mechanical seals 


safeguards you in case of seal failure 
It permits the mixer to keep operat 
ing until the seal can be replaced at 
your convenience. 

Specify the new LIGHTNIN Mixers 
for gasoline blending, lube oil blend- 
ing, sediment control—and wherever 
there’s a big mixing job that must be 
done right. Call your Mrxco repre- 
sentative today, or write us for details. 


“Lightoin Mixers-. 


MIXING EQUIPMENT Co., Inc. 


131 Mt. Read Bivd., Rochester 11, N. Y. 
In Canada: William & J. G. Greey, Ltd., Toronto 1, Ont. 


(C) DH-50 Laboratory Mixers 

(C) 8-75 Portable Mixers (electric 
ond air driven) 

() 8-102 Top Entering Mixers 
(turbine and paddle types) 

(J 8-103 Top Entering Mixers 
(propeller type) 

(CL) B-104 Side Entering Mixurs 

(C) 8-106 Condensed Catalog 
(complete line) 

(L) 8-107 Mixing Dato Sheet City _ 


GET THESE HELPFUL Please send me the catalogs checked at left. 


LIGHTNIN CATALOGS 


This library of mixing information Nome___ 
is yours for the asking. Catalogs 
contain helpful data on impeller 
Company 
selection; sizing; best type of ves 
sel; valuable installation and op 
erating hints; complete description Address 
of LIGHTNIN Mixers 


MIXCO fluid mixing specialists 














In typical American fashion much has been said 
and written of the development and progress in pe 
troleum refining in the U. S. during and since the 
war years. In contrast, our neighbor to the im 
mediate south has also been expanding and mod 
ernizing its petroleum operations in the same period 
but in Mexico little has been reported on these de 
velopments. 

To learn what was going on, Dave Thornton, South 
western Editor of PETROLEUM PROCESSING, by special 
arrangement with the Mexican authorities, spent 
seven weeks in that country visiting the plants 
there and studying their operations. He brought 
back with him not only material for five articles 
of which this is the first, but also a large number 
of photographs of Mexican installations, many of 
them for the first time released for publication. His 
articles and illustrations will describe the modern 
plants and operations at Atzcapotzalco (Mexico City), 
Reynosa, Salamanca, Poza Rica and elsewhere, and 
tell of other features of Mexico’s petroleum refin 
ing industry. 
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topping unit, 


NEATNESS GOES WITH EFFICIENCY in Mexico's refineries, as shown in this general view of the 52, 


000 b/d Atzcapotzalco refinery, showing (L to R) McKe« Dubbs cracker, and power plant 


Modern Refining in Mexico 


Part 1 in a series of exclusive articles 
describing Mexico's petroleum industry 


By D. P. THORNTON, Jr 
Southwestern Editor 


f Bo petroleum industry in Mex 


ico has changed greatly in the 
past 15 years, since the organization 
of the government-owned, all-inclu 
sive Petroleos Mexicanos (Pemex.) 
The growth has been most rapid in 
the past eight years, a logical ac 
companiment of the industrial revo 
lution taking piace. In 1938 the coun 
try used refined products in the 
amount of slightly over 56,000 bar 
rels a day. In 1951 consumption was 
nearly triple, 161,261 barrels daily 
The figures themselves are not 
impressive compared with U. 8S. data 
but the rate of growth in petroleun 
utilization in Mexico is striking 
There is visual evidence of petro 
leum’s progress south of our border 
even to the casual tourist, in the Pe 
nex refinery at Atzcapotzaleo, which 
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SOUTH OF THE BORDER, the firs efinery is th HYDROCARBON SEPARATION towers 
1000 b/d Reynosa plant, with a single topping unit ing unit (foreground) at Atzcay 


HEART OF THE AVGAS PLANT at Atzcapotzalco is this HF alkylation unit 
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is a show place of this suburb of Mex- 
ico City. The plant has been ex- 
panded and modernized and produces 
aviation gasoline, along with other 
products The visitor who knows 
something of petro.eum refineries in 
the U. S. is impressed by the neat 
and orderly operations and techno- 
logical progress here, at Reynosa and 
Salamanca, as ell as in the field in- 
Poza Accompany 
ing photographs vouch for the 
housekeeping features better 
words can tell 


stallations at Lica 


rood 


than 


Investments in 
ment 
have 
growth in product 
Republic of 


mately 53 


plants and equip 
in Mexico’s petroleum industry 
increased comparably with 
consumption. The 
Mexico received approxi 
million pesos in revenues 
1937-38 In 1951, how 
milion pesos ($58,265,894 
the rate of 8.65 pesos per 
received under the 
tax structure Even 
change rates have changed, 
vastly greater 
the time the 
pany, Petroleos 
1.6 billion 
is net 


from oil in 
ever 504 
U. S. at 

$1) were same 
though ex 
the lat 
figure At 


single oil 


ter is a 
same com 
Mexicanos, retained 
($184,.971.098 UU. S.) 

From 1947 to No 
the company has spent 
million on new installa 


pesos 
income 
1952, 


$269 


vember, 
about 


tions and for taxes 


What has happened in 
leum refining industry in 
triple in 14 years the volume of 
products made? What kind of re 
fineries exist today? What prod- 
made? What processes are 
and what quality products 

What is planned for the fu 


the petro 
Mexico to 


ucts are 
used 
made? 


ture“ 


To answer 
first-hand 


these questions with 
information the writer re 
cently completed a two-months 

sonal investigation of 
fineries, with the 
of Pemex officials and local 
staffs The conclusion is 
oil industry of Mexico has made 
great progress and will so continue 
except for some unusual occurrences 
Doubtless it will continue to do much 
for the 


Mexico's re 
cordial cooperation 
refinery 
that the 


country’s economy 

An industrial “revolution” is 
under way in Mexico 
it increased national 
oil products for 
portation The future is 
production 


well 
bringing with 
dependence on 
power and 

bright 
and 


tran 


pro 


viding oil reserve 


] rove 
Just 


years ago even in 


adequate 
to illustrate the change, eigh 
Mexico City it wa 
impossible to 

Service 


next to buy premiur 


oline stations were 
scarce 


hotel 


supplies undependabl 


kept private 


Some 
| supplies 

It was not unusual for the 
needing part 
route 


1 follow 


ruest 


motorist 


his car on 


gasoline to 
known truck 

watch for a transport an 
to its destination in 


line for—usually—20 


order to get 
liters (a 
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FIG. 1—C.nsumption of Oil in Mexico is climbing 
six principal 
with anticipated 


consumption figures for the 
1951 
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repeated until fill-up was 
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Sunday driving 
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over 5 fas.) proce 
dure 
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Aviation ga 
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ert) 
Coast, 
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highways 
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good 
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from high 
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there now } 
running dry Main 
highways are excellent and there 1 
inter-city traffic and 
driving In 4100 miles the author 
difficulty securing a ‘“‘fill-up 
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1950 Ford V-s 


areas and 


away major 
vays, motorists 
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littl 
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danger of 
much plea ure 
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fuel performance in a 





Shown on this chart are 
petroleum products from 1938 through 
requirements to 1959 


Fig. 1 
Mexican 
through 


shows the consumption ol 
refined product 1938 
1951, the latest avail 
ering the six prin pal prod 
Growth for 
teady 


from 
data 
able Coy 
ucts the most 
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butane 
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rY ption of re 


largely 
will be 


tion of fue, oil 


noted excep 


con 


fined products is exp {to at least 


vu Oils 


21 


4 





Refining in Mexico 
















































































PIG. 


vill triple 1951 figures There are 
which will keep demand 
fuel and at the 
for the increased 
At present railroads ars 
heavy fuel consumers 
diesel equip 
expansions will ab 
and continue to 
fuel as ton-mileage 
industrialization will 
any quanti 


two thing 


up for heavy same 


account use 
of gas oil 
the principal 


but are 


time 


converting to 
Railroad 
the gas 
much heavy 
while 


ment 
sorb ols 
use 
sLeps up 
take « 


ire oft excess 


mrt 


2—General Organization 


become aval 
usage will be a 


trucks and 


ties of either as they 
abl 


counted 


Gasoline 


for by more cars 


plus increased use of aircraft 

The continued 
butane and future 
pane in liquefied petroleum gas is 
anticipated for home cooking as well 
is industrial where it can be 
ifforded The government already 
has piaced domestic use of wood and 
fuels under constantly 


expanding use of 


inclusion of pro 


use, 


charcoal as 


This is re 
liquid ga 


use ot 


restrictions 

kerosine and 
Increas np 

agriculture will 


tightening 
flected in 
consumption 
tractors in 
the 


absorb 


much of ased kerosine pro 

duction 
rhe oil 

not be compared 


U. S. however, despit« 


incre 


industry of Mexico should 
with that of the 
many past at 
tempts to do so. There is no valid 
common yardstick It is true that 
the Mexican methods of producing 
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oil and their techniques 
as well as the modes of distribution 
in general have been derived largely 
from U. S. technology, but there 
remain great differences. These con- 
trasts can be reconciled only because 
of the differing require- 
ments imposed by the economy, so- 
ciology and geography of th« 
tive countries 


processing 


coexisting 
respec- 


This and other articles to follow 
will describe the refineries, processes 
and products made from oil in Mex- 
they are today, first giving 
the basic background and then dis- 
cussing the several principal refin- 
eries and products made Particu- 
lar effort has been taken to avoid 
tedious description of well-known 
processes and operations; rather, em- 
phasis is given to the “unusual,” 
whether product, product quality or 


proc ess 


co 6AS 


Organization of Pemex 


One cannot write of the petroleum 
industry in Mexico today without 
telling about Pemex As is well- 
known, Petroleos Mexicanos, (Pemex 
for short), is a government-owned 
company and constitutes Mexico's en- 
tire oil industry. It is generally con- 
sidered in the U. S. to be closely con- 
trolled by the Mexican government 
and therefore its actions those of an 
official government agency While 
it is a “monopoly” by U. S. stand- 
ards, Mexicans look upon its opera- 
tions in an entirely different manner 

much, in fact, as we view the op- 
erations of a public utility. Actually, 
this is not entirely correct, as it is si- 
multaneously a 
agency and 


service 
industry. 


government 
a private 

Pemex is organized 
private U. § 


similarly to a 
business, much as 
though the several foreign-owned oil 
companies which did business in 
Mexico until 1938 had merged into 
one. There is no corporate stock or 
individual owners, however Pemex 
is specifically charged under pro- 
visions of Mexican law to explore 
for, produce, refine and distribute 
(sell) crude oil, gaseous hydrocar- 
bons and refined products of all kinds 
made from them (In Mexico, as in 
many other countries, all minerals 
belong solely to the Nation. A land- 
owner has title only to the 
rights.) In this respect 
government agency 


surtace 
Pemex is a 


gut Pemex is not a government 
agency in the sense that its employs 
are public servants; 
Their conditions of 


they are not 
employment and 
dismissal are governed by the same 
laws applicable to all private indus- 
try Pemex submits reports to its 
owner, the government, exactly as 
any private company reports to its 
stockhoiders and currently it is 
Mexico’s largest taxpayer 
motto: “Al 
Literally 


Pemex has taken the 


Servicio de la Patria.’ 
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translated, this is both a key to own 
ership and a blueprint of operations 
To the Service of the Country.” 
National always are para- 
mount, to the end that petroleum and 
its products must be supplied when 
and where needed regardl SS ot 
profits and inconvenience to 
the company In addition, there is 
another major duty which no U. 8 
oil company ever has been asked di 
rectly by government to assume 
Pemex must assist in raising the na- 
tional standard of living by every 
reasonable means. In consequence it 
has gone far in purely social respon- 
sibilities both to its own 
and the public 


needs 


costs, 


employes 


Ownership and Control 


As in any company, Pemex stock- 
holders elect the board of directors 
Consejo de Administracion in this 
through them _ indirectly 
company operations. Six 
comprise the directorate: four 
government ministers and two special 
advisors on finance and economics 
3ut even here there is an unusual 
difference, since there also are four 
other advisors to the Consejo select 
ed by the union which represents a 
majority of Pemex's employes, This 
is the “Sindicato de Trabajadores 
Petroleros de la Republica Mexi 
eana” (“Union of Oil Workers of the 
Republic of Mexico’), popularly 
called “the sindicato” (in English, 
syndicate) There are sindicatos in 
most branches of industry, as with 
U. S. unions 


case and 
control 
men 


The directors include the 
tary of National 
tario§ de la 
chairman of the 
Finance (Secretario de 
Credito Publico): Secretary of For- 
Affairs (Secretario de Rela- 
ciones Exteriores): Secre tary of Pub 
lic Administration (Secretario dé 
jienes Inspeccion Ad- 
ministrativa), and the two finance 
and economic advisors. These, plus a 
Director General all are appointed by 
the President of Mexico Fach has 
a six-year term coinciding with that 
of the President 


Secre- 
Economy (Secre 

Nacionel) 
Secretary of 
Hacienda y 


Economia 
board 


eign 


Nacionaies e 


From here on Pemex is organized 
like a private the Director 
General being analogous to president 
With the advice of the directorate 
three subdirectors, also serving six- 
year terms, are chosen by the direc 
rank equivalent to 
presidents in U. S 


company 


tor they vice- 


companies. Below 
this level personnel are not affected 
by governmental changes 

The remaining point of govern 
ment control is that all prices 
charged are fixed at both wholesal 
and retail levels by the Secretary of 
National Economy. In this Pemex 
is in no unique position, however, for 
the prices charged by many other 
entirely privately-owned businesses 


are similarly controlled in Mexico, 
particularly such as hotels and pub- 
lic transportation which the tourist 
is likely to encounter. Moreover, in 
the U. S. we had the Office of Price 
Administration fixing prices from 
soup to nuts during World War II 
and the Office of Price Stabilization 
now exercises similar control over 
private industry. 


Three Major Divisions 


Petroleos 


three 


Mexicanos is split into 
major divisions, each under a 
sub-director, as shown in the organ- 
ization chart, Fig. 2, which deal re- 
spectively with operations, market- 
ing and administration Operations, 
under which comes refining among 
other things, will be discussed in 
more detail subsequently 

Marketing wiil be noted 
into the major divisions of domes- 
tic and export sales, and not only 
encompasses sales but operations of 
distribution terminals (bulk plants) 
as well as marine transportation of 
crude and products, whether for do- 
mestic or export destinations. In this 
connection, to supply the country’s 
west coast it has been necessary to 
move products out of one or more ports 
in Veracruz state through the Pan- 
ama Canal until only recently. Now 
the 156-mile, 10-in. pipe line from 
Minatitlan on the east coast of the 
Isthmus of Tehuantepec to Salina 
Cruz on the west coast has been 
completed Presently it is carrying 
15,000 b/d of refined products 
Ultimately this line is destined to 
carry up to 30,000 b/d of crude sup- 
plies to refineries as yet unbuilt 

The administrative division com 
bines the functions of legal, person 
nel and industrial relations Its 
various departments perform job 
handle personnel records and 
such problems as pay rates, medical 
and social clase ‘Aca 
tions, long-range personnel planning, 
employe transfers and the like It 
is here that many of the company’s 
social services, job tenure, empioye 
security and other programs are d 
veloped, including efforts to raise the 
standards of living of its employes 
is well as all of Mexico 


as splii 


some 


studies 


services, job 


Operating Division 


The division, as shown 
in Fig. 2, is split into the 
three principal classifications of ex 
ploration production and refining 
There are two other groups, however 
which are somewhat unusual One 
is the department of civil and archi 
tectural engineering, which has under 
its jurisdiction standardizing the 
civil work connected 
with refining, distribu- 
tion and social services projects. The 
architectural side is most important 
because Pemex owns and _ builds 
employe housing, hospitals 


operating 
logically 


engineering 
production, 


schools 
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MODERN HOSPITALS such as this one at Poza Rica MODERN ARCHITECTURE = characterizes 
are furnished by Pemex for employes and their families trance le Salamanca refinery (;uard’'s 
where local conditions are not adequate left, personnel office at right 












































FIG. 3—Refining Department organizational chart 
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and industrial buildings of all kinds, 
and such work is coordinated by this 
lepartment 
Due to the fact that the three prin- 
pal jobs of this 
noney ind make 
capital 
separate division of 
akes ill the 
f Coordination 


Studic has 


division all cost 


great demands on 
the company and because a 
rank 
Office 
hnical 
taff, 
organization. Its 
coordinate the 
and needs of the three 


equal 
money, the 
and Te 
been created as a 
than a line 


luties are to 


rather 
desires 
line organiza- 
tions in line with )] decisions and 
through the 
technical 


stuctie of operat ms, consider 


ommend accordingly 


subdirector It makes 
new 
process¢ 


and 
etera from a 


developments et 
letached unbiased 
iverall standpoint 

There are a number of sub-sections 
pertinent to the 


Under 


various phases of its 
many different 
and positions in the 
hart it 


many U S con 


vork names 
organization 
counterpart can be found in 
panies The office 
much of the contract 
work in this « 
and 
licensors and engineering contractors 

Fig. 3 shows the 
zation chart for the 
nent, of the 
Pemex 


il handle 


ountry betwen Pemex 


uppliers of equipment, process 
detailed organi- 
refining 
operating 
headed by a 
in assistant This is di 
ided into two major groups of op 
erating and staff All of the refiner 
es are not under the 


depart 
divircion§ of 
manager and 
manaper 


reneral 
noted, sins su 


same 
upervision, it wil. be 
perintendents at the Atzcapotzalco 
Minatitlan refineries and 
Poza Rica distillation plant report to 
while those 
Northeast) Zones 
ingle overall general 


Salamanca 


the general management 
in the North 
ire under a 
uperintendent 
rhe staff 

located in the general offices in down- 
o City with the 

ost part have 
individual 
Policies 


dual re 


(and 


departments, which are 


along 
for the n 


counterparts in the 


chart 

wedures for the indiy 
finery department are in 
et by 


organization 


general 
the staff department decision 
Pay Rates 
The wage cale of ‘ oleos 
canos is not the highest in 
ilthough it 
unchanges it has 
try t 


are omitted 


Mex 
Mexico 
relatively 
other 
Actual pay 
herein as 


once Wa and 
waited for 
eatch up 
mean- 
ngless without careful 
other 


detailed com 
parisons with industri« 
But a fair wage 
mly thing its 


utstanding 


scale j ot the 
employes enjoy, for 
ocial benefits make res- 
gnations and job 
Workers 
ection of 


shifting’ uncom 


mon also have the pro 
which 
that 
(or pay in lieu 


ziven any “per- 


t labor law 


things, 


Mexican 


provides, among other 
months 


ft notice) 


three notice 


must be 
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manent” employe in event of dismis 
sal 
Pemex 
all its 
ation, 


which 


medical care for 
employes (including any medi 
dental and 
extends to 
residing 
hospitals are 


provides 
care surgery) 
also members of 
him 
provided 
local facilities are inadequate 


his family 
pany 


with com 
where 
Schools 
are provided in remote location 
in refinery and oil-field 
cellent recreational 
be had In 
public water 


and 
camps ex 
facLities are to 
where the 
supply is poor Pemex 
either has or is arranging to supply 
the public with free potable water 

Ten percent is withheld from each 
employe'’s regular pay-check This 
is made available to him along with 
a 20° before 
Permanent employes with 
less than 10 year ervice 
working days vacation at double 
pay; those with over 10 years get 50 
working days All work 
and “hazardous” classifications are 


some cities 


bonus each 


Christmas 


year t 


receive 21 


over-time 


at double pay 
All worker: 
olfice 
to help 
their 
ignment of a car or 
ployes either 
of garoline or the 
bu tickets 
in refineries or 
nished 
ties 


in other than the 
monthly 
housing costs If 
involve the a 

truck, em 


main 
receive a allowance 
defray 
duties do not 
receive an allowance 
equivalent in free 
Supervisory employs 
field camps are fur 
housing, a maid and all utili 
effort is 
with increasing 
iiving standards to tre 
housekeeping at all 


A great being made in 


connection national 

“rood 
installations 
evident in the 
where 


ially 


Thi is espe 
newer refineri equipment 1s 
in excellent shape It is 
ent in the attitude of the 
who for the most 
craft Fach obviously 
proud of h unit, pumps, or othe 
equipment and sees to it they ar 
taken 
Retirement 
. If the then has accumu 
lated 25 y 3 of rvice, his re 
ment pay is 70° is last 


also appar 
workmen 
part are excellent 


men man 


care ot 
is permitted at age of 


‘ mple ve 


annual 
pay for life 

been achieves the employe re 
pay 
ubstantiai ex 


Mexico 


new 


Mexico’s Oil Problems 


Mexico's oil industry like ours 
Some are ba 
other 
operations of 
Mexicanos’ will 
and, to 
the times 
with these problems 
It is beyond the 
articles to 


wrongs of 


its problems 
worldwide conditions 

culiarly domestic The 
Petroleos 


alien 


appt ar 
behind 
judged 
ever in mind 


some extent 


unless they are 
scope of these 
argue the rights or 
industry 
rendered as to 


nationalizing an 
Judgment is not 


Whether the job of providing for 
Mexico's oi} needs has been well done 
or might done better by 
privat The reader should 
form his own opinion from, we hope, 
a factual picture of refining 
they are and the 
of Pemex's 


have been 
enterprise 


opera 
reporting 
own explanation of the 
this connection, 

mply carries out the job as 


tions as 
reason In Pemex 
igned 
an enormous re ponsibility creat 
ed 15 vears ago by the nationaliza 
tion act 

A most affecting 
Pemex aside from its industrial re 
is the rapidly 
industrialization of Mexico 
natural resources are said to 
there 1s 
way of 


important factor 


lation obligations 
growing 
Many 
be relatively and 
much to be developed in the 


untouched 


operations of all 
country is in the 
sharp 


manufacturing 
kind Already the 
throes of mechanization, In 
contrast to the high predominance of 
handicraft But. to have this, both 
fuels are needed 
Mexico 


power and 
has but 
erves of Most 
metallurgical pur 
only other known impor 


of fuel 


Unfortunate.y 


mall known re coal 
of it is used for 
poses. The 
tant 


from 


power are 
hvdrocarbons and 
Much is 
prospect for 


ourcs and 
petroleum 
hvdroelectric installations 
and is in 
electric which still is woeful 
ly short of potential demand The 
dwindling —a devastation 
which started Cortez in the 
16th Century and aithough refor 
estation projects are under way, the 
officially dis 


being done 


powe | 


forests are 
with 


use of wood as fuel is 
couraged for this reason 

Moreover, neither industry nor the 
nation’s 25,000,000 population 18 
ly di Mexico is a 
land between two tremendous moun- 
which slope abruptly to 
between them 


even 


scenic 
tributed scenl 


tain 
the coast 
4 vast 


range 
and enclose 
central plateau 


more above sea level 


averaging 
Hoo ft and 
The climate 1s var able but predom 
inantly cool because of altitude 
rather than tropic iocation Most of 
the people live on the high plateaus 
industrialization 
Monterrey and 


; cen 
while sp lia 


tered 


Cit 


major 


around Mexico 


Geography Affects Dist ribution 


Mexican 
petroleum difficulty 
of distribution of This is 
affected by the geography, the alti 
bulk of the 
inade 
Only 
years has the 
present system developed 
To these fact that, be 
1938. five of the total of six re 
located close to the oil 


problem of the 
indu try 1s the 


produ ts 


One chief 


occupied by the 
and the 
transportation 


tuce 
population, relative 
quacy of rail 
vithin the 
highway 
couple the 


past few 


tore 
fineries were 
fields and convenient to ocean tran 

intended primarily to serve ex 
rather than the 
which was not 


port 
port 


economy of a 


requirements 
nation 
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Refining in Mexico 





then in 
ucts 


position to utilize oil 
Indeed, four refineries 
located in the environs of 
ind the 


This explains why, for exampk 
the FOB refinery price for stove oil 
(kerosine) at the 
finery (Mexico City) is only 6.1« 
(U.S.) a gal., including taxes, while 
the retail price is 6.6c if the poor 
are eventually to be prohibited from 
using wood they must have a fuel] 
they can afford to use, and similar- 
ly stoves priced below the cost of 
manufacture in which to burn it It 
also explains why crude and products 
are piped over mountains 
ucts made availabk 


accessible 


prod- 
were 
Tampico 
remaining two were small 


Atze apotzalco re- 


and prod 
in relatively in 
regardless of the 
fact that many other areas are much 
more attractive profitwise, while still 
other products might offer a greater 
monetary profit 


areas, 


Pemex owns most of the bulk sta 
tions in the country, excepting a 
few handling fuel oils, the principal 
reason being to assure proper distri 
stations and con- 
sumers wherever located There is 
good behind the 
conditions 

Why the distribution of 
by truck is so large 


bution to service 


reason following 
products 
as compared to 
the movement by pipelin« 

Why areas served by the 
refineries are elastic: 

Why more oil products are not 
used 

Why just 
pipe lines 

Why 


eries are 


various 


recently have 
existed, and 
relatively 


planned 


product 


small, new refin- 
while’ existing 


larger ones need modernization 


Quality of Gasolines 


The high 
much of 


altitude prevailing 
Mexico's heavily populated 
areas is the main reason why gaso- 
lines money crop” as in the U. § 

at first glance are sub-standard by 
u. 


over 


pecifications (excepting avia 
Only 10% of the au 
Mexico 


premium grade 


tion gasolines) 
tomotive gasoline in 
requirements for 
Super Mexolina,” testing 80 oct 
Motor Method with 3 «x TEL 
whereas the regular grade Mexolina 
must test 70 oct. but specifications 
identical A third 
grade testing 60 oct. is made prin 
pally for trucks 

in bulk quantities 
The two automotive fuel 

irily be alike in 


meets 


itherwise are 
and buss and sold 


may not 
hydrocarbon 
make-up due to v irying contents of 
racked and catalytically 
ized components 
no catalytic 


desu.fur- 
There are as yet 
cracking and polymeri- 
zation units installed in Mexican re 
fineries 

The Research octane rating is not 
Mexicans feel there is no ad- 
vantage at present in switching to 
it for two main reasons First, the 


used 
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Motor method gives sufficient data 
for refinery control purposes. Sec- 
ond, from the advertising standpoint 
there is nothing to be gained be- 
cause there is only one oil company; 
technical differences between the 
methods would little to the 
public 

In the lowlands 80 oct 
premium is needed by the average 
auto with spark settings as general- 
ly used over most of the U. S. These 
areas are not heavily populated, al- 
though there are a few large cities 
and the first 400-odd miles of the 
Laredo, Texas-to-Mexico City high- 
way is below 2000 ft 


mean 


coastal 


The baiance of the consuming areas 
average 5000 ft. and more above sea- 
level. Mexico City and environs, the 
heaviest populated and most indus- 
trialized area, is 7400 ft. and is 
reached through passes at elevations 
ranging from 8300 to over 10,000 ft., 
depending on the route chosen 

At these altitudes the octane re- 
quirement drops sharply and 70 oct 
(M) gasoline is adequate for most 
engines High compression engines, 
when properly adjusted, rarely have 
difficuity with 80 oct. (M) gasoline 
in Mexico City. The altitude there 
in effect, is the equivalent of seven 
or more octane numbers 

The loss of power evident in the 
engine is not attributable to the gas 
oline, incidentally, but rather to the 
reduced amount (pounds) of air 
available per pound of fuel. This loss 
can be avoided only by supercharg- 
ing the engine to provide the sea- 
level pressure for which it 
signed. The power loss generally is 
at least 30% in the well-adjusted en 
gine Stails can be eliminated by 
adjusting to a richer mixture under 
penalty of reduced fuel 
With sensible 
cars do not 


was de- 


economy 
habits 
carburetor 


driving most 
need this 


adjustment 
Future Plans 


However 
the octane 
Mexico's automobiles and 
from the U. § 
knocked down 


Pemex does worry about 
most of 

truck 
assembled or 


race” becauss 
com 
only a few are Fu 
catalytic crach 
planned for at least 
two refineries in the near future: and 


more 


ropean. Consequently 


ing facilities are 


probably will come 
There likely will be 


matization units 


very few ar 
installed in Mexi 
there is only 
limited production of a singl 
which contains sufficient 
hydrocarbons to justify them 
It is quite possible, however, that the 
future will see at least one installa- 
tion. Its production will not be used 
primarily for fuel, but to provide ben 
zene for chemical and solvent pur 
Catalytic reforming likely 
will increase 
But octane 


can refineries because 
crude 
Panuco 


eycle 


poses 


numbers F not 


only, or probl m 
problem is this, in a nut 


Pemex’'s biggest, 
The big 
shell 

Its rated refinery throughput is 
236,000 BPCD, of which 150,000 b/d 
is located at or near sea-level in s0- 
called “coastal areas,” and the re- 
maining 86,000 b/d in the interior 
But, while only 36% of refining ca- 
pacity is located in the high central 
plateaus, here more than 75% of the 
actual demand is concentrated 
Known crude production also is 
along the coasts 

Add to this the previously de 
scribed deficiencies in transportation 
to move products to market and the 
country’s geography. This leads to 
the obvious conclusion that existing 
refinery capacity is disadvantageous 
ly located with respect to demand 
and that either crude must move to 
advantageously lo- 
products must be 
transported The latter alternative 
is not the best because fuel oil of 
the Bunker “C” variety, much used 
by inland industry, cannot be eco 
nomically moved by pipe line. So 
it is that a dearth of heavy fuel now 
while the tanks of 
running over 


refineries more 
cated, or the 


inland 
refineries are 


exists 
coastal 

Couple to this another headache 
There have been but few new crude 
fields uncovered in Mexico in the past 
14 years. This is really two problems 
because crude is not only needed for 
domestic consumption but for ex- 
port as a ready source of dollar ex- 
Mexico is not yet a wealthy 
though its people may mak 


changé 
nation 
it so 
Only recently, The Ezequiel Ordonez 
field has been discovered near Poza 
Rica. Its potential at present is be 
lieved in excess of 50,000 b/d Seven 
have been drilled and more will 
One 


well 
be completed as 
of the early wells produced 6000 b/d 
through a 20 mm. choke (about % 
in.) A line has been completed into 
Poza Rica and latest reports say 
10,000 b/d of this heavy, mixed 
paraffinic-asphaltic base crude are 
being delivered with only two wells 
line; the remainder will be 


connected as soon as 


soon as possible 


yn the 
gas separating 
equipment can be installed 


Thus Mexico has faced three major 
problems in its oil industry The 
first is a need for relocating, mod 
ernizing and expanding refining ca 
pacity the econd to find 
Number three is more and 
facilities Pe 
concentrated most on more 


more 
crude oil 
better transportation 
mex ha 
oil production while doing as much 
There 
ire high hopes that the new field, so 
conveniently located that its 
reached refineries and was ready for 
export within three months of dis 
covery, will justify shifting some of 
the emphasis elsewhere 


is possible on the other two 


crude 


This triad explains why new refin 
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GOOD HOUSERKERPING 


ated by th 


typical of 


operating 


built old 
modernized and a 
Mexico City now 
major installations 
pipe line across the 
operating and three 
scheduled or the 
where there is no 
But 
which 


have been while ones 
not 
old 


om of 


have been 


little plant in 
the 
rhi 


thmus re, 


why a 
ion} 
plant are 
(‘*oast 
wluction these are 
the thing 


oil pr 
few of have 
done 

The locations of 
fields of Mexico 
it refinerw 


been 
the principal oil 
relationship to 
are shown on the 
this article It 
that there are 
principal oil-producing 
the East 
pipe lin 
dotted 
tion of 


and 
map 
will 
three 
regions along 
oil and 
indicated 
show the 
and barge movement 
well as products In 
are confirmed present 
future expansion and some 
work currently underway. 


ccompanying 


bn readily seen 


coast Crude fas 


The 
direc- 


also are 
lines offshore 
tanker 
of crude as 
cluded 
plans for 
of the 


also 


is evident that the com- 
not enough. The re- 


It already 
pleted work is 


. 
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the new refineries in Mexic 


tisle at Atzcapotzalco 


Sala 
expan- 
capaci 
inadequate to sup 
demand in the central 
facilities, although 
improved and modernized 
overburdened and it con 
necessary to shift the 
demand load to whatever re- 
finery has a “temporary 
product moving 
over the steep 
More 
well as 
also 


and 
further 


finer it Atzcapotza.co 
lated 
their 


manca are for 


mon because combined 
ties alre 
ply 


area 


idly ire 
pent-up 

Rail 
tantly 


being 
econ 
still 
tinues to be 


are 


extra 
surplus” of 
them by truck 
mountains 

needed, as 
ones; 
crude, 
this is 


new refineries are 
expansions of 

pipe 
products 


existing 


more lines to move 


and Some of 
underway 


The 


Luis 


lubricating oil and wax 
duction facilities of Mexico, current- 
iy at Minatitlan and Tampico, re 
spectively, are insufficient to meet 
current demand. Consequently, some 
$6 million worth stocks are 
imported annually, largely from the 
U. S., for compounding in one of 
the Tampico refineries Further 


pro 


of base 


quantities of 
sold privately 


ever). 


branded U. S 
(not by 


oils 
Pemex, 


are 
how- 


Mexico self-sufficient 
oil and wax, and in lieu 
of modernizing the lube plant at 
Minatitlan in the immediate future, 
a iarge and highly-flexible ultra-mod- 
ern lube plant was commenced late 
last summer at When 
completed in 1954 this will provide 
adequate quantities of high quality 
oils without con‘inued pro- 
duction at Minatitlan. Wax will sup- 
plement that produced at 
which last will not be 


changed 


To make 
lubricating 


on 


Salamanca 


with or 


Tampico, 
greatly 
So.ution to 
the 
refineries 1S 
The 
thers plants have 
that 
more 


one of the remaining 
modernization of ex 
planned the 
only reason that 
eemingly 
heretofore there 
pre 


the coastal area 


problem 
isting for 
near future 
been 
neglected i 
have been problems 
erved 
nor 
there 
und 
had 
them 0- 
take 


because 
neither densely populated 
vily industrialized Pesides 
as not enough 
Hence the old plant 
enough attention te 
ine but 
of themselves 
The map of 
products line is 
Monterrey via C 
pico, po 
ucts line 
far as 


money to go 'r 
have 
keep 
otherwise left to care 
Mexico § indi 
planned to 
Victoria 
Saltillo 


just 


ates a 
supply 
from Tam- 
later A prod- 
been completed as 
Lagos de Moreno from the 
Salamanca refinery and th will be 
extended to Guadalajara Aguas- 

The latter branch may 
extended north as far as 
via Zacateca the Monter- 
branch to include Saltillo The 
16-in. gas line from Monterrey to 
Saltillo is finished Not the 
Atzcapotzalco and gas lines 
are due increase, the 
crude replacement; 


sibiy 
has 


and 
calientes 
later be 
Torreon 


rey 


shown 
crude 
for a ci 
by 
pressure 

The first of 
West Coast refineries 
be built at Mazatlan 
it Guaymas and with 
last Ultimats 
000 b/d 
b/d but 
provision 
tential 


ipacity 
line sectional 
gas by increase 

identical 


will 


three new 
probably 
followed by one 
Salina Cruz 
will be 15,- 
Size 10,000 

incorporating appropriate 
for the ase when po- 
changes into demand 
Improvements to exi plants 
will be discussed subsequentiy in con- 
with them In the “think- 
now are more pos- 
interior to re- 
from the 
are too in- 
sion at this 


capacity 


each with initial 


inere 
actual 
ting 


nection 
ing” 
sible 


ceive 


stage one or 

the 

pipeline 
now 


refineries in 

crude by 
But thes 
to warrant 


coast 
definite 
time 


discus 


(Continued next month) 
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Sr. Bermudez sr. 


Colomo Sr. 


Corcuera 


Sr. Buenrostro 


Meet the Refinery Bosses of Petroleos Mexicanos 


rhree I n re 
refining 


Cane 


ther important dutie 


4a m 
> 

Bermudez, now 
term 
juivasent tf 
shed busi 
Mexico 
administra 


Sr. Antonio J. 
nd 6-year 


Director General e( 


become pre 
in Northern 


Bermudez was 


perous 
Mexico 
persuaded to at 
numerous important positions In 
tate culminating in his 
19416 he was 
appointed Director General of Pemex 
by the then President of Mexico 
Don Miguel Aleman 

rhe six ars following 
Pemex Its 


atly expanded, two n 


native 


; 


ion a i Senator In 


iw great 
hanges in work Was 
refineries 
ae gned l ‘ new 
product and <« were 
great 
idditional crude reser 

ind increasing rroduction, and im 
portant were pre 


nuare 


j n \ ny ) h outstanding 
recently-elected 

vite Ruiz 

econd rn rector Gen 

i harp break precedent 
Bermudez (he no longer Sen 
well-thought-of by his asso 
Pemex The 
he ha 


appeal is ase to 


wy li 1; 
lowliest ia- 


been shab 
Director General ind will be 
a personal hearing if he ask 
does the spend 
week-end nstead he will 
be found at one or of Pe 
mex’s properties, getting a first hand 
impression of what is going on, In 
jlependently wealthy, it is said he 
has never cashed a saiary-check but 
instead apportions his annual pay 
among various charitable and social- 


‘ Y Director 
relaxing 


another 
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ork organizations throughout Mex 
Ico He pay his own travel ex 
pense also 

Sr. Jose Colomo j Sub-Director 
Fecnico de Pemex 
equivalent to vice president of re 


fining and 


Produccion§ for 
production operations 
Which also includes exploration and 
most of the pipeline operations. He 
has spent all his life in pub 
lic service 

Graduating in Petroleun 
ng in 1922, Sr ‘olomo 
Petroleum Division of the Ministry 
of National Economy He u.timate 
ly became head of this group, and 
played an important role in formu 
lating the 


Engineer 


oimed the 


Mexican petroleum laws 
When the 
lel Petroleo 
was organized n 
ind refine 


Administracion General 
(A.G.P.N.) 


1935 to 


Nacional 
produce 
crude oil rom sovern 


ment-owned properties, Sr Colomo 


his agency's first advisor 
Then came the 
1938 


expropriation Law 
under one of the provisions 
When 


the Division of ‘oordination and 


of which Pemex was created 
Technology (Of le Coordinacion 
y Estudios 
Mr. Colomo 
In 1949 he was named 
st upon the death of 
to fill out h 


December he was reappointed 


ormed 


Antonio 


unexpired term 


a full 

Besides nportant§ dut 
government agenci and with FP. 
mex, Sr ‘olon i maintained a 
strong int 1 education Since 
1931 he has been teaching Petroleum 
engineering it the University 
Mexico 

Sr. Carlos L. 


ol 
Corcuera, Gerencia 
de Refinacion 
for Petroleos 
who ha 


(manager of refining) 
Mexicano is another 
spent most of his life in 
oil Born in Mexico City in 1906 and 
reared in Jalisco, he 
industrial engineering at the Uni 
versity of Cambridge England to 
return as manager of his father 
hacienda at 


yraduated in 


Jalisco 


In 1951 he 
i ‘Compan a «ce 


joined British Shell 
Mexicana de Petroleo 
el Aguilar) is a chemist in the 
Madero refinery, Tampico. The next 
year he was shifted to Mina‘itlan in 
the cracking department and finally 
distillation superintendent 
before returning to Tampico in 1936 
i acting chief first, and 
final.y ascistant operations superin 
tendent in 


became 
chemist 
charge of process engi 
neering in wax and cracking 
ments 

Following nationalization of the 
oil industry in 1938 he was 
ed manayer of 


ade part 


appoint 
refining, a post he 
with distinction dur 
ing the amalgamation of the 


ha occupied 
various 
refining plants into a s.ngle company 
ind the great expansion and reloca 
tion of refining operations § sines 
Sr. Efrain Buenrostro was Pemex's 
first Director General —there have 
been only two and faced the man- 
killing 
t 


oil companies into a 


job of amalgamating the vari 
single 
eompany fol 
1938. This 
amount of 


wothly-functioning 
nationalization in 
required an enormou 
ght and a vast capacity for 
nmence amount of detail work 


Buenrostro had both in = ygood 


asure and also long experience in 
vernmental affaii 


Prior to Pemex he 
had held veral posts in the 
mati er and for a 
Mexico ; 


Franci 


coming with 
diplo 
time wa 


General at San 


Following i occupied numer 
responsibility in 

financial economic mini 
ot Mexico wa 


ecretary of the 


once under- 
National Treasury 
Finally, during hi 
retary of National 
faced the difficult 


acting negotiations 


term as Sec 
Economy he 
problems and ex 
created by the 
nationalization of the oil industry 
Among his other duties also was that 
of chairman of the board of directors 
Consejo de Administracion) of Pe- 


mex 





CONDENSERS 


ACID RETURN 


ACID TO 
CONDENSERS 


ACIO =. 


SOLUTION 


TANK 


In-Place Tube Cleaning Pays 


Shutdown cycle extended 50%, heat transfer 


improved 75%, and cleaning time cut by 75% 


enance and repairs) has been extend 
even 
re. This is because coolers and 
mndensers, Which day by day may be 
efficiency because of scale for 
are quite often the deciding 

Oo when an operating un 


brought down 
i 


1 by 50° and in some cases 


exchange 
i by a com equipme! in place on an operating 
iop-built unit without 


uitabl re-install ny ppr | pset the unit may 


from ‘ ej des } \ cleaning heat 


that can don 


X1 
exchangers gd overa 
, ’ 


2 months 


manhours and offstrea transfer 


improvement 

addition coolant 
: water) has 
can be removed from cooling equip treams to storage 
before the scheduled velocities 


duration of scheduled shutdowns can ) E In 


be materially reduced because scal been used, oil 
been cooler 
have been cut 


damage to tube 


n have 
ment some imme and water 
shutdown (resulting in less 
nds) 


Pre-installed 


2 Period of time between sched 


uled shutdowns (for necessary main connections on the 


228 


volers ondense!r art relatively 


simple. The: onsist of 
between water nozzles and valves at 
both inlet and outlet—-or at least in- 
let and outlet of group 
The spools flanged stubs 
which are when the ex 
changer is in normal operation. Spools 
also have a thermowell, or a thermo 
couple connection 

The 2-in. stub is the connection for 
the chemical cleaning operation (see 
drawing) but it may be used for back- 
flushing used to at- 
tach bleeders 
rather than 
ost of the 


spools are less costly to 


spool pieces 


bank or 
have 


plated off 


It may also be 


pressure gages, et 
original 


since the 


aggravate the 
channel piece 

replace 
It has been found that water 
streams carrying silt, sand, or other 
solids will drop these solids out when 
the stream enters a Zone of larger 
cross-sectional area than that of the 
inlet pipe because the flow rate drops 
Sucn deposits have been washed out 
by back-flushing with fire hoses at 
nign 


reverse 


water velocities in a direction 
to normal flow 

When this has been done, as much 
as 15 to 20°F 
noted. This practice may 


n postponing the 


improvement has been 
also assist 
cleaning 
yrtune ti 


channel 
yperation to a more oF 
In addition to the ) ] 
blinds should be in d 
them and the l After 
acid 


tacl 
tween 
equipment has . 
leaning operation 3 6 ot t 
valve 

side of the exch 

provided with 

n. drains, 1 

blinds on the equipm 

block valves. It is extren 

tant to insure 


trust the 


against the 
if gaseous hydrocarbon 
the tube side f tl exchang 
The following procedur 
based on a number of yea! 
tice and 
y method, a 


experienc 


equ 


The solution equipment 


mounted on platform 


It consists of necessary special 
alloy pumps, lead-lined tank and pip 
> 


ng, acid-resisting 2-in 
The strength of the acid depends upon 


rubber hose 
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Lhe number of exchangers oO be 
leaned, At its highest, it will consist 
f two parts water and one part by 
volume of 20° Be. commercial muri- 
atic acid. For » sake of economy 
t may be wi to keep the acid 
solution weak and circulate it for a 
longer period of time, The equipment 
is connected for an upward flow, as 
shown in the drawing 
Circulation need not exceed 15 min 
ites if the strong solution is used 
(two parts water, one part acid). A 
reliable indication of the solution hav 
accomplished its purpose is its 
returning to the tank 
a sudden stop in foam 
the foaming might con 
the tank 
After the required circulation, the 
nixture is returned to the tank. Con 
lensers, or coolers, are then washed 
thoroughly with water and te 
eaks. They can then be 
yperating service 
et 


is the practice at Lago to samplk 


acid mixtures before and after 

circulation Samples are tested for é : a te 
actual acidity content, both for record ‘ : a eg 
purposes and to guide the cleaning 3 
Aruba 


rew as to the required circulation 


PORTABLE EXCHANGER CLEANING UNIT out on the job at 


for any following cleaning 
The test is very helpful, Mr. Lopez ile, should be noted, These records celerate scale formation during sub 
the sequent runs in many instances 


pointed out. On one occasion a con should also show the strength of 
denser with a brand new bundle in acid solution last used, the length of causing tubes to become completely 
it went through the acid cleaning op time for circulation. acidity after plugged and require renewal 
ation by mistak = ‘sts ren ’ ar ny t . 
ration by mistake The test showed circulation, and any other pertinent 6 3undles were often damaged by 
the acid returning to the tank from lata 
. ati improper handling 
he bundle was undergoing no reaction The refinery ‘ Aol - nen 
tis st im te f lean ‘ elinery at 4 a Ses ae 

and was not being consumed It is most important that the clea 

crews be properly trained and Vater as a coolant, of course, by 
the necessity. However, many coastal re 
and petrochemical plants in 


d States are faced with the 


All plant safety rules are followed Ing 
to prevent accidents resulting educt to the advantages of 
pills when large numbers os As in every procedurs om 
epair forces may be present ' 5 ae nas the training and the 
th vork ] i t ! f I ha n mi iy a arm tuation and problem. It has 
he wor s planned for time ‘ , 
ro O y 3 hee foun ‘ e practice at Aruba to gradu 
or to scheduled turnarounds so that go ot d . , it has been ind } pe gre 
¢ frequently thé the performance I ! sal n all older equip...ent 
a water corrosion 


retinery main 


absent 


only half a group of con . ; after 
] y : ! such as channel pieces, cove 


cleaning will ul ti if no 
ian. that of th: plat loating tubs heet covers, ete 
cleaning / é vy have been able to 
Acid cleaning i epl: ‘ drv etermin é ording to Mr. Lopez 
andblasting ago for e removal re ) method other than the 
if sea wi Sandblasting was aning technique to remove sea 
unsatifac oO number of rea ali l f f In fact 

the servic 30Ns, i the: e explains appears as yet that 
tube bundle, : o were cleane: 7 eve t chiorination® and other 
“tis ' treatmen of sea water, the forma 
is tubes will 
found to 


lesirable. Such ( ( ‘ 3] dow only ‘ 
when perfor ion Oo “ie in non-terro 
when perftormes ‘ s.an € has: ‘ were 

j un f hazards w n ati} mtinue until @ way is 


an acid cleaning rolved in using heavy lifting and haul its forming 
+} , rntlet I v rit ] orl ip 

or ne water outle . . oe d f Viti ticularl. 
re ire and mperature of abov ; ara es Ag aa, The natura] formation of such scale 
round condensers should be made at : ; an ee ’ . also experienced in equipment other 
Peete than hell-and-tube condensers and 


K 
ground level. However, thé should — : ' —— : 
be a positive pressu) ! ot ove! e — Ww th eal i oole! for example internal com 
115° F. temperature ‘ , as 1D) bale 1e5 sictetin bustion engine water jackets, com 
banenaal eomdemues Pes ol ‘ 1e] and hauled to and pressor water jackets, gas cooling in 
as to he dump d to the \ . onveniently located sand tallation and air conditioning equip 
sa5Ul al in the field ne! and particularly where un 


mixed with a copious 
I Vater Vas no control 
Records should be kept from the loss from sand blasting 
1¢ the exchangers are installe 
r sched obtained, This appears to a 


chemical] cleaning cycle, 01 


i : nceomplete scale removal was 
I 
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PROTECTING EQUIPMENT against the “disease” of corrosion calls for a well 
organized campaign of regular inspection, planned and directed by 


Your Corrosion Engineer 


¢ What ATTRIBUTES Should He Have? 
e What DUTIES Should You Give Him? 
¢ What RESULTS Can You Expect? 


By Ff. L. LAQUE expect to secure from his invest Wi 


can take these point up 
ment 


2 ‘ turn 
International Nickel Co. Inc. 


In providing an answer, for the 
HAT can management expect consideration of the refinery manage- 
from a corrosion engineer? ment, it is convenient to divide the 

The question is appropriate, since question into three parts and consider words of comment are in 
orrosion engineering is a relatively them separately The answers to 

new addition to the many practices three sub-questions will serve to an- 

of applying special knowledge that swer the main issue 

carry ‘the n B. s of the several other First; What are the attributes of HIS ATTRIBUTES 

branches of engineering It is rea a corrosion engineer? 

sonable for a refiner, when called on Second; What duties can he be ex 

to invest in a corrosion engineer, o! pected to undertake? 

in a corrosion engineering depart Third; What may be anticipated 

ment, to inquire as to what he may as a result of his activities? 


Table I lists the ittributes o 
corrosion engineer While most 
the items are self-explanatory, a 
order 


1 — Knowledge of Corrosion It 
seems obvious that before anyone 
can undertake anything but trial and 
error or empirical methods of solv 
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ing corrosion problems he must have 
basic information as to the nature 
of corrosion and the mechanics of 
corrosion processes. With such knowl- 
edge he can make a quicker and 
surer diagnosis or analysis of any 
problem that comes up and be in a 
much better position to reason from 
one experience to another It will 
also permit him to appraise informa- 
tion presented to him, plan research 
to uncover new information and in- 
terpret and apply results of investi- 
gations when they have been com- 
pleted. 

2—Knowledge of Corrosion Resist- 
ing Characteristics of Materials— 
No one can expect to choose the 
proper material to overcome a cor- 
rosion problem unless he knows what 
materials are available and something 
about their corrosion resisting quali- 
ties—advantages and limitations. He 
doesn't need to keep all of this in 
his head, but he should know where 
to find information when he needs 
it. This may be located in books or 
other publications in his library or 
files or he may know where it is most 
likely to be secured elsewhere by 
telephone, telegram, mail, or direct 
consultation. 

38—Knowledge of Corrosive Char- 
acteristics of Chemicats—-In dealing 
with a corrosion problem the nature 
of the corrosive medium is obvious- 
ly as important as the properties of 
the metal that may be corroded. It 
is, therefore, necessary to know a 
good deal about the corrosive char- 
acteristics of the chemical or chemi- 
eals involved and how these are af- 
fected by such factors as concentra- 
tion, temperature, velocity, aeration 
or the presence of oxidizing or re- 
ducing substances or special con- 
taminants of one sort or another 
This will obviously influence the 
choice of material or indicate what 
changes in important environmental 
factors may be expected to have a 
favorable effect in reducing corrosion 
of existing equipment 

4—Information on Physical and 
Mechanical Properties of Materials— 
Resistance to corrosion alone is not 
sufficient to qualify a material for a 
particular service It also must be 
strong enough to sustain the me 
chanical stresses that may be en 
countered Thermal conductivity 
may be important where high rates 
of heat transfer are required, or the 
thermal expansion should be such as 
to permit association with some other 
material without intolerable distor 
tion or the development of excessive 
thermal stresses 

5—Information on Availability and 
Cost—-No matter how attractive a 
material may be from any other point 
of view, it is of no use for a par- 
ticular purpose if it cannot be se- 
cured in the required form. Filter 
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Table 1—Attributes of a Corrosion Engineer 


Knowledge of Corrosion 
Knowledge of Corrosion Resisting Materials 


Knowledge of The Corrosive Characteristics 
of Chemicals 


Information on Physical and Mechanical Properties 
of Materials 


Information on Availability and Cost 
Information on Fabrication Techniques 


Knowledge of Special Requirements of What Is Be- 
ing Produced 


Proficiency in Planning, Executing and Interpreting 
Test Programs 


Ability to Get Along With Others 
Common Sense. 





Table 2—Duties of a Corrosion Engineer 


1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 


9. 
10. 
11. 
12. 


Prevent Corrosion 

Diagnose Failures 

Overcome Difficulties If They Occur 
Disclose Opportunities for Improvement 
Select Best Procedure 

Set Up Specifications 

Undertake or Supervise Inspection 
Establish Preventive Maintenance 
Record Experience 

Set up Standards 

Improve Processes 

Show a Profit 








Table 3—Results of a Corrosion Engineer 


— 
. 


ONAUDAWHN 


Maximum Life of New Equipment 
Preservation of Old Equipment 
Protection and Improvement of Products 
Uninterrupted Production 

No Loss of Product 

Salvaging of Corroded Equipment 
Elimination of Hazards 

Increased Profits 











Your Corrosion Engineer 





cloth cannot be woven from an alloy 
available only as castings. Several 
materials may possess the corrosion 
resisting and mechanical properties 
required for a job, but many of them 
may be too expensive to be consid- 
ered. Silver might be a little better 
than nickel for tubes in an evapo- 
rator to concentrate caustic soda to 
50%, but it wouldn't be enough bet- 
ter to justify its extra cost and may- 
be steel would be a better choice 
economically than either for han- 
dling dilute caustic under less strin- 
gent conditions. For example, steel 
is the economically practical material 
for tank cars for shipping concen- 
trated sulfuric acid though there are 
many strong complex alloys that are 
corroded much less than steel by 
sulfuric acid under the conditions 
that may be encountered in tank 
cars 


6—Information on Fabrication 
TechniquesA_ corrosion engineer 
must not only be familiar with all 
the common practices in the work 
ing and fabrication of metals, but he 
must also know which materials are 
amenable to fabrication by the pro 
cedure that is to be used. There 
is no use in choosing a metal that 
cannot be welded for a vessel that 
cannot be fabriceted in any other 
way, nor in specifying an alloy that 
can be machined only with difficulty 
for some complicated part that must 
be finished to close tolerances and 
be capable of being turned out in 
quantity on automatic machines at a 
reasonable cost 


7—Knowledge of Special Require- 
ment of What Is Being Produced— 
It is often necessary to choose mate- 
rials so as to avoid any chance that 
significant amounts of particular 
metal compounds may be picked up 
by the product so ag to impair im- 
portant properties such as clarity, 
color, flavor, strength, keeping quali- 
ty or otherwise restrict the oppor- 
tunity for its use and sale in some 
important market 


8—Proficiency in Planning, Execut- 
ing and Interpreting Test Programs 

Frequently, existing information 
must be supplemented by -developing 
new data needed to solve a particu- 
lar corrosion problem It is neces- 
sary to be familiar with the several 
types of corrosion test that may be 
made and the advantages and disad 
vantages of each so as to choose the 
best means of attack The tech- 
niques of carrying out the required 
tests should be understood so that 
the tests may be made properly. The 
limitations of the tests must be ap- 
preciated so that the results of tests 
made by anyone may be appraised 


contact with responsible people in 
many other branches of his organ- 
ization 

For example, he should work close- 
ly with the engineering staff in work- 
ing out new designs or modifying 
existing ones so as to reduce the 
opportunity for corrosion 


He should remain in close contact 
with the maintenance engineers” so 
that the details of difficulties and 
their probable causes may be ascer- 
tained and so that suggestions may 
be made as to the best way to cope 
with them in making repairs or, bet- 
ter still, avoid them by preventive 
maintenance 

He should work with the produc- 
tion department so as to be aware of 
their particular requirements § and 
needs for improvement with respect 
either to more dependable operation 
of equipment or better quality of 
product as these may be affected by 
corrosion. 

He will require the help of, and 
can be helpful to, the accounting de 
partment in establishing the actual 
cost of corrosion in each case and 
the savings that may be effected by 
reducing losses from this source. 

He must work closely with the 
purchasing department in guiding the 
choice of materials for particular 
purposes in working out specifications 
for materials, equipment and fabrica- 
tion procedures and in arranging for 
such inspection as may be required. 


He should assist the sales depart- 
ment by helping discover any defi- 
ciencies of the product that might 
be corrected by a better control of 
corrosion and by demonstrating the 
sales value of the improvements that 
result from his activities 

Finally, he must keep management 
informed of his needs and his accom- 
plishments so that he may be provid 


ed with the support he will require 
to be effective. 


10—Common Sense--No comment 
is required beyond the reminder 
that all of the other attributes will 
be increased in value many fold if 
they are always used with common 


sense 


HIS DUTIES 


Table 2 lists the duties and re- 
sponsibilities the corrosion engineer 
may be expected to assume and some 
brief discussion on these points fol- 
lows: 


1—Prevent Corrosion—It is much 
more sensible and valuable to prevent 
corrosion than to be able to explain 
why it occurred, suggest what should 
have been done to avoid it, or pre- 
scribe how the damage may be re- 
paired Civil engineers are quite 
properly concerned more with design- 
ing and building bridges that don’t 
fall down than with rebuilding them 
after failure. If given the oppor- 
tunity at the proper time, a good cor- 
rosion engineer should be able to 
guide design and specify materials 
and how they should be fabricated 
so that costly corrosion failures 
should be as rare as catastrophic fail- 
ures in structural engineering 


2—Diagnose Failures Whenever 
corrosion occurs in spite of efforts to 
avoid it or because nothing was 
done to prevent it, the corrosion en- 
gineer should be familiar enough with 
corrosion processes and the types of 
corrosion to be able to diagnose the 
case and decide what must be done 
to correct the situation so that the 
failure will not be repeated soon 
again This may require the use 
of laboratory tools for study of cor- 
products, metallographic ex- 
amination of the attacked metal and 


rosion 
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Author 


LaQue, New York, in charge of the 


Corrosion Engineering Section, Development 
and Research Division, Internationa] Nickel 


Co., Inc., 


graduated in chemical and metal- 


lurgical engineering from Queen's University, 
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work in the INC Development & Research Di- 
vision, specializing in the properties and ap- 


plication 
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Assistant 
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president of the National Assn. of 
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Award in Corrosion Engineering in 


1949 and delivered the Edgar Marburg Mem- 


orial 


Lecture of the ASTM in 1951. He is at 


properly and applied intelligently. present connected with various committees 


having to do with corrossion problems. of 


§9—Ability to Get Along With the ASTM and the National Research Council 


Others—-The work of a corrosion en 
gineer will bring him into frequent 
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chemical analysis of the affected ma- 
terial Even if the corrosion engi- 
neer is not called upon to undertake 
the several types of investigation 
called for, he should know what 
studies are needed and be able to 
interpret and apply the results so 
as to arrive at a proper course for 
further action 


3—Overcome Difficulties—-On the 
basis of assembled information the 
corrosion engineer should be able to 
guide the maintenance department 
in making repairs most effectively 
This may require the substitution of 
some new material, the remaking of 
a defective weld or other joint, the 
application of a patch or reinforce- 
ment of some sort, the carrying out 
of heat treatment, etc. Or, it may 
require some change in the process 
setup, such as an increase or decrease 
of temperature or velocity, the elimi- 
nation of aeration or an increase in 
it, the addition of some corrosion in- 
hibiting compound or the elimination 
of a corrosion accelerating one 


4—Disclose Opportunities for Im- 
provement—It is not sufficient to 
wait until serious corrosion has oc- 
curred to do something about it 
Frequently, corrosion can be detected 
before it has become serious and 
steps may be taken to arrest it—as 
by some change in the solution being 
handled or in the conditions of serv- 
ice 


5—Select Best Procedure— Usually 

there are many ways by which 4 
corrosion problem might be solved 
as by changing the material being 
used, fabricating it in a different way, 
applying cathodic protection, elimi- 
nating some corrosive contaminant, 
adding an inhibitor, altering tem- 
perature, velocity or aeration in a 
favorable direction The corrosion 
engineer must consider all these pos- 
sibilities and select the best proce- 
dure on the basis of such considera- 
tions as 

a. reliability 

b. applicability 

c cost 


d. expediency 


6—Set Up Specifications—Once a 
material and method of fabrication 
have been selected, the corrosion en- 
gineer can be helpful in drawing up 
specifications to insure that the ma- 
terial delivered will be of the proper 
composition and quality and that it 
will be fabricated in a way that will 
insure good performance in resisting 
corrosion 


7—Inspection—The corrosion engi- 
neer may inspect materials prior to 
fabrication, or fabricated equipment 
before delivery, to be sure that there 
are no defects or departures 
specification that might 
sistance to corrosion 

In addition, periodi 


from 
impair, re- 


inspection of 
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existing equipment should be under- 
taken so that any corrosion may be 
detected in time to initiate correc- 
tive action or to avoid hazards or in- 
terruptions of production that would 
accompany an unexpected failure 
from corrosion. This inspection may 
be done by the corrosion engineer 
or he may set up a schedule to be 
followed by others 


8—Preventive Maintenance—Rec- 
ognizing opportunities for corrosion 
difficulties the corrosion engineer 
may establish techniques and a sched- 
ule of maintenance measures that 
will deal with serious corrosion be- 
fore it occurs or before it has ad- 
vanced to the stage where it will he 
more difficult to cope with. 


9—Record Experience—It is very 
desirable to maintain records of ex- 
perience with equipment subject to 
corrosion. A log sheet or ledger should 
be kept for each major item. This 
will describe the materials and fabri- 
cation procedure for the initial in- 
stallation, the occurrence of any sig- 
nificant corrosion and whatever is 
done to remedy the difficulty by a 
change of material, process detail or 
the addition or removal of 
minor constituent of the process so- 
lution. In this way repetition of un- 
successful trials of different mate- 
rials or changes will be 
avoided. The circumstances _ sur- 
rounding the recurrence of the same 
trouble will become clearer so that 
the important details will be em- 
phasized and the most likely direc- 
tion of action towards improvement 
will be indicated. 


some 


process 


10—Set Up Standards—lIt is pos- 
sible very often to effect substantial 
savings by reducing the cost of spare 
equipment, parts and materials kept 
on hand to deal with emergencies that 
may result from corrosion failures 
For example, more or less stand- 
ard valves and pumps made of a lim- 
ited number of materials may be 
capable of use with several processes 
involving different corrosive media. 
A few sizes of pipe may be ade- 
quate for many purposes. Heat ex- 
changers may be designed to use 
tubes of a few standard diameters, 
gauges and lengths. This principle 
extends as well to packing and gask- 
ets and other incidental items 


l1l1—Impreve Processes—By study- 
ing flow sheets and process details 
from the corrosion point of view it is 
often possible to suggest changes that 
will prolong the life of the materials 
in use or permit the use of cheaper 
materials. Along with this is the op- 
portunity to improve the product by 
eliminating or reducing the pickup 
of corrosion products that may be 
detrimental to quality In extreme 
process modifications to deal 
corrosion may be required in 


cases 


with 


order to make it economically prac 
tical to carry out a process at all 

12—Show a Profit—-Whatever the 
corrosion engineer recommends to 
cope with corrosion must always take 
into consideration the economic de- 
tails so that the results secured will 
be worth more than it costs to 
achieve them and so that the most 
economical of several possible so- 
lutions to a problem will be recog- 
nized and chosen in preference to the 
others 


HIS RESULTS 


Table 3 lists the principal results 
to be expected from the work of the 
corrosion engineer 

From the point of view of man- 
agement, the results of the activities 
of a corrosion engineer may be ex 
pected to show up in the form of 

1—-Insuring maximum life of new 
equipment 

2— Preservation of existing equip 
ment 

3—-Protecting or improving the 
quality of a product so as to make 
it saleable by maintaining or improv 
ing a competitive position 

1--Avoiding costly interruptions of 
production 

5—Reducing or eliminating losses 
of valuable products by spillage, e.g 
from leaks in vessels or piping. 

6—-Salvaging of equipment with- 
drawn from service because of cor- 
rosion. This may involve patching 
holes, remaking joints, replacing 
tubes, restoring worn or corroded sur 
faces by welding or metallizing and 
the like 

7—Eliminating hazards to life and 
property that might be 
with corrosion Examples are ex 
plosions of pressure vessels or piping 
systems as a result of stress corro- 
sion cracking or other forms of local 
ized attack, release of poisonoug or 
explosive gases or vapors, etc. 


associated 


8—Increased profits Given the 
required support and tools to work 
with, any good corrosion engineer 
should be able to effect savings that 
will amount to at least ten times 
his salary each year. These savings 
or increased profits will stem from 
lower manufacturing and mainte 
nance costs and an improved com- 
petitive position due to such lower 
costs plus an improved product. 

While corrosion has nothing but 
negative aspects from most points 
of view, money spent to enable a cor 
rosion engineer to control corrosion 
will be returned many fold and will 
represent one of the most profitabl 
investments that can be made 
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UNIQUE CAST IRON results when graphite forms spheroids (left) instead of plates 
or flakes (right), providing continuity of metallic structure 


DUCTILE CAST IRON 


Where can it be used in process equipment? 


DP arhateegee cast iron, known as the 
“cast iron that bends,” is re- 
by the pe- 
industry 
have already 
castings of the new metal for ex 
perimental purposes, and are study- 
ing its 
finery 


ceiving a close scrutiny 


troleum processing Some 


oil companies secured 


possible applications in re- 
natural gasoline 
replacement for 


steel 


and plant 


service @Ss Aa some 
as well as the con 
“ray cast iron 

As far as is known, the material 
has not yet appeared in oil company 
specifications However, the Amer- 
Society for Testing Materials 
has written one specification covering 
two grades of the ductile iron 
Table 1) and the Navy has included 
the material in some of its standards 

Because of the manufacturing 
method, as well as its properties of 
ductility, pressure tightness, strength, 
wear and others; ductile iron 
lieved to many advantages 
process applica- 
can be used in many ways 
condition, in 
of a wide range of sizes and weights 
It can also be heat-treated in 8 hrs 
or less to meet 


grades of 
ventional 


ican 


(see 


is be- 
possess 
for industrial and 
tions It 
in the 


as-cast sections 


more severe require 
It is said to be readily weld- 
ed by the same techniques as thos: 
used for gray iron 

Ductile iron was 
many years of 


ments 


developed after 
research in the lab 
International Nickel Co 
patents have 
production 

iron in that 
magnesium is 


oratories of 
issued 
differs 
about one 
retained in 
iron in the process. 


to whom been 
In the 
from gray 
pound of 


main, its 


one ton of 


The magnesium controls the 
of the graphite Ductile iron 
tains graphite in the form of com- 
pact spheroids, or nodules, tending 
to have a smalier surface area-to- 
volume ratio than the graphite in 
gray iron. Consequently, the conti 
nuity of the matrix is more nearly 
preserved and there is less notch ef- 
fect 

This characteristic is said to pro- 
vide a high order of tensile strength 
and ductility. In gray iron, the 
graphite occurs in the form of flakes 
and plates, which have a large sur- 
face area-to-volume ratio, and break 
up the continuity of the metallic 
matrix. The photographs show the 
typical microstructure of the two 
types of iron. 

One refinery application for duc- 
tile iron being investigated is in small 
pumps and valves, which are subject 
to moderate operating and corrosion 
conditions, since alloyed ductile iron 
is not yet generally available. The 
casting characteristics of ductile iron 
facilitate the production of pressure 
tight castings For this reason, as 
well as for its desirable mechanical 
properties, use is seen for the ma- 
terial for valves, pump casings, 
and other pressure tight ap- 
plications 


form 
con- 


flanges, 


Complex valves made formerly in 
bronze are now being made of duc- 
tile iron, because a high percentage 
of leaky castings could not be avoid- 
ed with bronze. Ductile iron pipe 
and pipe fittings have been approved 
for use up to pressures of 2000 psi 

Water, oil, and gas lines, under cer- 
tain conditions, are seen as a 
possible application of ductile iron at 
refineries The ductility of the new 
metal would tend to prevent break- 
age from strain that occurs with or- 
dinary cast iron pipe. Some tank- 
ers in foreign service are already us- 
ing ductile iron oil lines to avoid the 
damage usually experienced from the 
heaving of the vessel. 

Structural supports, platforms, and 
stair treads may possibly be rede- 
signed to reduce weight substantial- 
ly if ductile iron is used to take ad- 
vantage of its high mechanical prop- 
erties. 

Bubble caps and trays for frac 
tionating towers was one of the 
early refinery applications for ductile 
iron. The breaking of the teeth on 
the bottom skirt of a cast iron bubble 
cap has long been a refinery operat- 
ing problem. The use of the new 
material permitted the cold straight- 
ening of bubble cap teeth or of 
warped trays. 


also 





Table 1—ASTM Tentative Specifications for Nodular 
Iron Castings, A339-51T 


Usual 
Conditions 
As cast 
Annealed 


Grade 


50-60-04 
0-45-10 


Strength, psi.——— Pereentage 
Tensile Vield Elongation 
80. 00¢ 60,000 3.0 
60,000 45,000 10.0 
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Bolted couplings is the subject of 
‘xperimental work reported by some 
manufacturers on the of ductile 
iron. Tentative results indicate such 
improvement over previously used 
materials that redesign for weight 
reduction may be possible. 


use 


Bushings, bearings, cylinder lin- 
ers, and piston rings are said to be 
equipment where the new cast iron 
is a desirable material because of its 
resistance to wear, seizing, and gall- 
ing. In one experiment, gears made 
of ductile iron showed no pitting, 
and the only evidences of wear were 
burnished appearances the edges 
of the teeth. 

Tube supports, hangers, burner 
castings and similar parts should 
give good service life when made of 
the iron according to test results 
particularly where moderate temper- 
atures prevail 


on 


An interesting property capable of 
being developed in ductile iron, it is 
reported, involves the manufacture of 
a casting with a hard, abrasion-re- 
sistant face and a ductile back. This 
was accomplished by casting the 
working surface of the part against 
a chill and thus obtaining high hard- 
ness on the surface while the un- 
chilled portion of the casting re- 
mained machinable and ductile It 
is believed this property may be ap- 
plicable to parts handling abrasive 
catalysts in catalytic cracking units 

At present approximately 200 com- 
operating 500 600 found- 
ries worldwide, licensed to pre- 
juce ductile iron. The voiume of its 
production in the U. S. and Canada 
in 1952 is expected to reach 80,000 to 
100,000 melt tons, as compared with 
about 50,000 melt tons in 1951 

With the introduction into com- 
mercial practice of ductile iron, many 
markets being served by 
wrought steel may become available 
to the foundry industry, Internation- 
il Nickel Co. officials believe of 
the 5,000,000 tons of steel pipe made 
annually in the U. S., propor 
tion can be adequately and econom- 
ically served by the new spheroidal 
graphite iron. Oil well casing, pipe 
for the chemical industry, piling for 
buildings and high 
mission lines are examples, it 

Ductile iron, it is reported, can be 
readily arc welded following the tech 
niques established for 


panies, to 


are 


now 


some 


pressure trans 


is said 


iron. Ex 
electrodes 
type 
wire 


gray 
of a number of 
indicated that the best 
nickel-iron core 
a carboniferous 
Ni-Rod “55” 
niques it is 
to make 
mditions 


amination 
has con- 
with 
Similar to 
tech 


pe Ss 


sists of a 
coating 
With the 


said to be 


welds 


proper 
readily 
sible under a variety 
f « 
A number of ductile iron parts are 


now being welded in routine fashion 
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Table 


2—Representative Mechanical Properties of 


Commercial Heats of Ductile Iron 


= —— Strength, 
Tensile 
15-105,000 


psi - ~ 


70-75, 000 
S5- 95,000 65-70,000 
50-60, 000 


65-75, 000 


65- 75,000 


S5- 95,000 


os % 
Vield Flongation 
9 


5- 


5.5-10.0 
17.0-23.0 


1.0 


Usual 

‘ondition 
As cast 
As cast 
Annealed 
As cast 


Brinell 
Hardness 
225-265 
195-225 
140-180 
230-290 


5.5 


3.0 





Table 3—Heat Treated Properties of Ductile Iron 


NORMALIZE 


1600° F 
1600° F 
1600° F 


ed from 
yoled from 
led from 


drawn at 
; drawn at 
oll 
drawn 
lrawr at 


1100° F 
1200° F 


quenched from 1550° 
quenched from 1550 
quenched from 1550° drawn at 
hed from 1550° F ir 


1000 


juenc awn at 1200 

NOMINAL 
Total 
Carbon 


2 


Silleon Manganese 


0 2.30 0.35 


dD 


QUENCHED AND 
ut 800 F 


F 
1100° F 
F 


Phosphorus 


0.05 


AND 


DRAWN 


—« Strength, psl. _ 
Tensile Yield % in 2 In. 
135,750 80 250 


2 7.0 
137,000 13,000 7.0 
138,000 95,000 8.0 
DRAWN 
152,750 136,250 9.0 
152,750 137,250 4.0 
135,500 121,500 7.5 
101,250 84.000 10.0 


Elongation 


COMPOSITION ‘ 


Sulfur 
0.01 


Nickel 


1.25 


Magnesium 
0.06 





Table 4—Composition Range of Ductile Irons 


Carbon 


oad range, % 

tle, high-ductility 
high-strength 
high-strength 


Ferri 
Ferritic 
Peariit 


Silleon 


Manganese Phosphorus Nickel Magnesium 


0.1-0.8 
0.35 
0.35 

0.6-0.% 


0.10 
0.08 
0.10 
0.10 


0-3.5 
0-1.0 
0-1.0 
1.5-8.5 


0.05-0.10 
0.05-0.08 
0.05-0.08 
0.05-0.08 





materials 
The ten- 
metal is 


to steel, to highly alloyed 
and to ductile iron itself. 
sile strength of the weld 
about 60,000 psi. and the amount of 
ductility will up to 10% or 
higher, depending on the welding and 
thermal conditions. Welded joints in 
ductile iron pipe, welded without pre- 
heat or post-heat, have been 
to be stronger than the pipe itself 
under hydrostatic conditions Duc- 
tile iron is being used in several ap- 
plications solely because of its 
ability 


range 


shown 


weld 


brief 
some of the aspects of ductile 
as presented recently 
of the 


Following is a review of 
iron, 
by Albert P 
Development and 
of International 


Gagnebin, 
Research Division 
Nickel, before a group of 
technical journals, including PETRO- 
LEUM PROCESSING, at the Com- 
pany’s Bayonne, N. J. laboratory 
Ductile iron is not a single mate- 
rial, but rather a family of mate- 
rials. Like steel, it is susceptible to 
alloying and heat treatment, which 
bring about great changes in 
properties Starting with a 
plastic having a hardness 
160 Brinell, tensile strength of 
000 psi elongation 
structure may hardened 
strengthened up through the 
itic and acicular grades, 
reaching the martensitic 
which is the structure 
quenched steel. This 
of 600 


editors of 


its 
soft 
of 
65.- 
the 
and 


ferrite 

ang 25% 

be 
pearl- 
finally 
grade 
found in 
might have a 
hardness zrinell and a 
strength in excess of 200,000 psi 

It is also possible with appropriat« 
alloys to develop an austenitic satrix 
ture, which is the structure occur 
grades of stainless steel 


ring in some 


One useful concept of ductile iron 
is that it is a graphitic steel. The 
graphite in it has an important bear- 
ing on its properties, not only those 
such as wear resistance and machina 
bility, but also 
The graphite is 
distributed throughout its 
and therefore might be expected to 
modify the mechanical properties 
somewhat Broadly speaking, the 
properties of ductile iron deviate only 
10 15% in cast steel 
having similar microstructure A 
combination of 135,000 psi. tensile 
strength, with 7% elongation in the 
drawn condition, has 
demonstrated 


on its process prop 
uniformly 


structure 


erties 


or from those 


quench and 


been 
Ductile iron has the same quality 
of fluidity as high carbon, cast iron, 
one of the most fluid foundry alloys. 
The heat and oxidation resistance 
of ductile fron is exceptional, pri- 
marily because of its favorable struc 
ture. The graphite is distributed in 
spheroids, thus the structure resists 
the of oxidizing gases 
In contrast, the structure of gray cast 
iron permits easy entrance of these 
leading to the early destruc 
the metal when to 
elevated temperatures 
The wear resistance of ductile iron 
is one of its outstanding properties 
because the graphite embedded in the 
give it a self-lu 
Recent tests 


penetration 


gases, 


tion of exposed 


structure tends to 


bricating quality 
howed the wearing quality of 
tile equal that of 


brenze, which is a bearing 


duc- 
leaded 
metal 


iron to 


The composition range and mechan 
ical and 
ductile iron 
ind 4 


neat treated properties of 


are shown in Tables 2, 3 
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How Paraffin Content Effects Quality 
Of Motor Fuels from Platforming 


By VLADIMIR HAENSEL and G. R. DONALDSON 
Universal Oil Products Co., Chicago 


A comparison has been made of Platforming of two straight-run 
naphthas, having widely different paraffin contents. The Plattorming 
operations were carried out in continuous bench scale units employing 
gas recirculation. Data were obtained throughout the conversion 
range of 73 to 99 F-1 clear octane number of the debutanized Plat 
formate. 


The results obtained indicate that the paraffin hydrocarbons in the 
low naphthene content feed undergo extensive dehydrocyclization and 
thereby contribute substantially to the upgrading of the charge. The 
observed yield differential between low and high paraffin content 
naphthas at the 95 F-1 clear level was 8.5 LV% of the charge. Ap- 
proximately 5 LV“ can be charged to the lower quality (octane num- 
ber) of the high paraffin content stock. The balance of this yield dif- 
ferential is associated with the inherently greater volumetric yield 
losses in the case of dehydrocyclization of paraffins as compared with 
dehydrogenation of naphthenes to produce aromatics and the greater 
extent of hydrocracking that accompanies dehydrocyclization 





Meet the Authors 


Viadimir Haensel received his M.S. from 
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N previous publications, it has 

been shown that straight-run gas- 
olines and naphthas can be upgraded 
into higher octane fuels by Platform- 
ing. It has been pointed out that the 
main reactions involved in Platform- 
ing are those of dehydrogenation of 
naphthenes, isomerization, dehydro 
eyclization, hydrocracking of paraf 
fins and desulfurization 

The composition of straight run 
gasolines and naphthas varies con 
siderably. In the upgrading of stocks 
low in naphthene content the relative 
importance of the conversion of the 
paraffins is much greater than in the 
case with the upgrading of stocks 
high in naphthene content. In com 
mercial practice, it was found that 
rather similar yield-octane relation 
ships were obtained in processing 
either high or low naphthene content 
feeds, indicating that at F-1 clear 
octane levels ranging from 82 to 8&6 
there is essentially no _ difference 
from the standpoint of yield of C,+ 
product, whether the upgrading is 
carried out at high or low extents of 
paraffin conversion 

A further inspection of the reac 
tions of paraffins indicates that up 
grading by hydrocracking is not as 
efficient a method from a yield con- 
sideration as dehydrocyclization of 
paraffins to aromatics. It is apparent 
that in the higher boiling fractions of 
the product, there must be essen- 
tially no paraffinic constituent, since 
such paraffinic constituents have too 
low an octane number to be useful 
components of the product. Thus, the 
onversion of these paraffins to aro- 
matics provides for a large gain in 
octane number without an excessive 
loss to lower boiling hydrocarbons 

The present work was undertaken 
in order to evaluate the behavior of 
two widely different naphthas_ in 
Platforming. These stocks are char- 
acterized by a large difference in 
their paraffin content. In one case, 
a Venezuela naphtha was employed 
which contained 39 vol.©%) paraffins 
while a Kuwait naphtha, having the 
same boiling range, was selected as 
being representative of a high paraf- 
fin content, the latter containing 66°% 
paraffins by volume. The Platform- 
ing operation was carried out at a 
variety of severities which included 
changes in temperature and space 
velocity at three different levels of 
pressure 


Apparatus and Procedure 
The two charge stocks were pre 
pared by batch fractionations of the 


respective full-boiling range straight 
run gasolines to provide the desired 
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boiling range straight-run naphthas 
Table 1 shows the inspections of the 
two resulting heart cut naphthas. 

These were processed in bench 
scale type Platforming units. The de- 
sign of these units incorporates a 
reaction tube positioned in an elec- 
trically heated block furnace main- 
tained at a selected temperature, and 
the catalyst temperature is meas- 
ured by means of a movable ther- 
mocouple in the coaxial thermowell 
The hydrocarbon feed is charged to 
the top of the reactor by means of 
a plunger type pump. The units are 
equipped with a gas compressor 
which pumps the recycle gas from 
the high pressure receiver to the re- 
actor inlet. The liquid phase from 
the high pressure receiver is charged 
directly to a debutanization column 
which separates the C, and lighter 
from the C; and heavier Platformate. 

Recycle gas scrubbers are incorpo- 
rated in these units to remove H.S 
and water from the recycle gas be- 
fore it enters the reactor. Solid re- 
agents are used in these scrubbers, 
soda lime to remove the H.S, and 
calcium sulfate to remove the water. 

The units are equipped with auto- 
matic pressure and temperature con- 
trollers that function to hold the re- 
actor at the desired pressure and the 
block furnace at the desired tem- 
perature 

The gas streams leaving the unit 
namely the excess recycle gas stream 
and the debutanizer overhead gas 
stream, are metered and their com- 
position determined by mass spectro- 
meter analysis. The debutanized Plat- 
formate produced is weighed, and the 
C,; content determined by a precision 
fractionation Platformate inspec- 
tions such as octane number, Engler, 
etc. are made on the as produced 
debutanized Platformate 

The separation efficiency obtained 
in the debutanizer is very good, such 
that a practically negligible amount 
of C, is left in the debutanized Plat- 
formate (0.1% or less), while the 
amount of Cs in the gas streams as 
a rule totals less than 0.5% based 
on the charge. Thus, corrections to 
the debutanized Platformate yields 
and octane numbers to place them on 
the total C,;+ basis are quite small 


Discussion of Results 


In processing two charge stocks 
of a similar boiling range but widely 
different cyclic content, the results 
obtained show the important feature 
that the production of C,+ Plat- 
formates having 95 and higher F-1 
clear octane numbers is readily at- 
tained. In spite of the large differ- 
ence in paraffin content of the two 
straight-run naphthas, as shown by 
the data in Table 1, the aromatic 
productions realized from these two 
stocks are comparable. 

In accomplishing these conversions, 
the catalyst effects considerably 
greater extents of dehydrocyclization 
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Table 1—Charge Stocks 


Law High 
Venezuela Kuwait 
Vol. % Wt. % Vol. % Wt. % 
9.4 16.5 66.3 63.3 
‘ 40.1 19.8 20.5 
23.4 13.9 16.9 


32.4 
55.2 
oda 
4255 
83.2 
54.5 
7608 
272 
280 
282 
200 
300 
$16 


iromatics & naphthenes, wt 


rom naphthenes, wt » of feed 





Table 2—Platforming of Low Paraffin Venezuela Content 
Naphtha-High Pressure Severity 


harge) 
(SCF /bbi, of charge) 
f charge 
f charge i 
q. vol. % of charge 
atformate 
Number 
Octane Number* 
Aromatic Content, Wt. ‘ 
Vapor Pressure, | 
Gravity API & 
Specific Gravity t 
Engler Dist atior 
IBP 
1LO% 


0 





Table 3—Platforming of a Low Paraffin Venezuela Content Straight-Run 
Naphtha-Intermediate Pressure 


harge 
3CF/bbi 
f charge 
of charge 
te 1. vol 
Piatformate 
ne Number 
rEL Octane Number® 
wt t 
pSaie 


60° F 


F 


f charge 
% of charge 
f net theo 
m naphthenes 


e+ c f TEL 





in the case of the high paraffin con with 78-107% in the case of the low 
tent stock. This is shown by the rela- paraffin stock. 

tive magnitude of the values in Ta- The production of aromatics by de- 
bles 2 and 3 under the heading of Net hydrocyclization in the case of the 
Aromatic Production/Net Theoretical high paraffin stock is accomplished 
Production from Naphthenes, namely somewhat less efficiently, from the 
142-157% in the case of the high par- standpoint of the yield-octane rela- 
affin content charge as compared tionship, than is the case with the 
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Effects of Paraffin 
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Effect of Paraffin 





low paraffin content charge, where 
the aromatics are produced from 
naphthenes. This is due in part to 
the greater extent of hydrocracking 
accompanying dehydrocyclization as 
compared to the conversion of the 
naphthenes to aromatics 

The C,-Cs, Cy and Cs yields shown 
in Tables 2 and 3 (and in Figs. 1 and 
2 in the case of the C, yields) show 
the greater amounts of light hydro- 
carbons formed while processing the 
high paraffin stock. Thus, the yield 
of C;+ Platformate produced from 
the low paraffin content charge is 
considerably greater than in the case 
of the high paraffin content charge 
stock—-for example, 85.7% vs. 77.2% 
at the 95 F-1 clear octane number 
level, as shown in Fig. 3. This dif- 
ference in yield, however, can be at- 
tributed only in part to the greater 
amount of hydrocracking 

It should be kept in mind that 
there is a substantial difference in 
the initial octane number of the two 
charging stocks. As will be observed 
from Fig. 3, the Platforming of the 
high paraffin content stock results 
in a yield of 95° by volume at the 
initial octane number of the low par- 
affin stock. Adjusting the yields at 
95 F-1 clear octane number for the 
difference in initial octane number, 
the recoveries corresponding to the 
same octane number increase ar 
85.7 and 81.3% by volume, respec- 
tively, for the low and high paraffin 
content stocks 

Furthermore, it should be noted 
that the dehydrocyclization reaction 
of paraffins to aromatics results in 
the removal of four hydrogen mole- 
cules aS compared with the loss of 
three molecules of hydrogen during 
naphthene dehydrogenation, along 
with a greater density shift associ- 
ated with the conversion of paraffins 
to aromatics as compared with the 
conversion of naphthenes to 
matics 

Thus, corrections based on the 
above factors would tend to reduce 
still further the observed yield dif 
ferential. The main point of interest 
is, of course, the fact that the high 
paraffin content charge stock can be 
upgraded to the 95+ level, due to the 
high dehydrocyclization activity of 
the catalyst 

Fig. 4 relates the Platformat« 
quality, as expressed by the F-1 clear 
octane number, with the aromatic 
content. It will be noted that the 
Platformate produced from the low 
paraffin content charge shows a con 
siderably lower aromatic concentra- 
tion at the same octane number. This 
indicates that the non-aromatic por- 
tion, which is mainly paraffinic, is 
of a better quality 

At first glance, it would appear 
that the greater extent of dehydro- 
cyclization noted with the high par- 
affin content stock has the effect of 
removing a portion of the lower qual- 
ity paraffins from the product. How- 


aro- 
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ever, in previous work it has been 
established that paraffins readily un- 
dergo isomerization to equilibrium 
concentrations at Platforming con- 
ditions.(*) In the above two cases 
this would result in equivalent blend- 
ing octane numbers for the paraffinic 
portion of the two Platformates. 
However, a larger part of the paraf- 
fins in the originally high paraffin 
stock has undergone hydrocracking 
to lower boiling paraffins. These par- 
affins have an appreciably higher 
octane number, thus imparting a 
higher blending octane value to the 
non-aromatic portion of the product 
from the originally high paraffin 
content stock. 


” 


Figs. 1 and 2 show the effect of 
pressure on the Platforming opera- 
tion on these two types of charge 
stocks. Figs. 1 and 2 also indicate 
that the effect of pressure on the low 
and high paraffin content stocks is 
Similar insofar as the yield-octane 
relationship is concerned. 

In the case of the high paraffin 


content stock, the increased pressure 
suppresses the aromatic production 
to an increasingly greater extent at 
the higher conversion levels (Fig. 2), 
and results in a substantial increase 
in hydrocracking as shown by the 
C, production. 

With the low paraffin content 
stock, however, the effect of a pres- 
sure increase on hydrocracking, as 
shown by the Cy, yield (Fig. 1) is 
quite small. The effect of increasing 
pressure on the Platforming of the 
low paraffin stock is that of sup- 
pressing aromatic formation to about 
the same extent throughout the con- 
version range studied 

Thus, it becomes apparent that the 
production of aromatics by dehydro- 
cyclization of paraffins is more sen- 
sitive to pressure variations than the 
production of aromatics from naph- 
thenes. 
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Table 4—Platforming of a High Paraffin Kuwait Content Straight-Run 


Naphtha—Intermediate Pressure 
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INDUSTRY MEN® on the 


already beginning to 
the grounds of the In- 
ternational Petroleum Exposition in 
Tulsa in preparation for the 1953 
show which starts May 14 and runs 
through May 23 

Exhibit 
er than 
There will be 


tors, as 


6 yoy are 
hum on 


will be 
before —26 


space a third larg- 
this year 
800 exhibi 
against 526 in 1948. Value 
represented by the 1953 exhibits is 
estimated by IPE officials at about 
$100 million 

Considerably more emphasis on re- 
fining and petrochemistry is prom- 
ised for this year’s “Oil Show.” About 
10% of the commercial exhibitors 
have indicated their intention to 
show products and equipment useful 
to refineries and petrochemical plants 
A subcommittee on refining of the 
Scientific and Technical Committee 
for the Hall of Science—one of the 
non-commercial buildings at the ex- 
position—will be responsible for edu- 
cational exhibits in the fields of re- 
fining and marketing 

Shown in the photograph 
during the organizational meeting 
held at Tulsa are Let 
Haugen, vice president, refining, Cities 
Service Oil 3artlesville, Okla.; 
G. E. Wynn, vice president, manufac- 
turing, Mid-Continent Petroleum 
Corp., Tulsa; Luther Williams, Sunray 
Oil Corp., Tulsa, (representing H. W. 
Manley, vice president, manufacturing 
and sales); G. R. Kinter, presi- 


acres 


more than 


above 
members 


. 
LOo., 


vice 


240 


reftiniig sub-con l 


jent, manufacturing, Tide Water As- 
sociated Oil Co., Tulsa; C. D. Hull, 
manager, Ponca City, Okla., refinery, 
Continental Oil Co.; G. H. Westby, 
chairman, Scientific and Technicai 
Committee, and president, Seismo- 
graph Service Corp., Tulsa; H. M 
Smith, U. S. Bureau of Mines, Bartles- 
ville; Dr. R. B. Weatherby, commit- 
tee consultant, and vice president 
Amerada Petroleum Corp., Tulsa 

C. F. Niessen, sales promotion man- 
ager, Mid-Continent Petroleum Corp., 
Tulsa; C. C. Tate, manager, refining 
dept., Phillips Petroleum Co., Bartles- 
ville; W. J. Carthaus, chairman of 
the refining subcommittee, and vice 
president, manufacturing, Deep Rock 
Oil Corp., Tulsa; H. H. Belew, assist- 
ant to vice president, manufacturing, 
Skelly Oil Co., Tulsa; and W. J 
Fuchs, mer*handising manager, Deep 
tock Oil Corp., Tulsa 

Since the field of marketing is not 
represented by a special subcommit- 
this year, it is understood that 
some phases of the sales end of the 
petroleum industry will be included 
in the “refining’’ subcommittee’s ac- 
tivities and exhibits 

A petrochemical subcommittee, un- 
der the chairmanship of Dr. Miller 
Conn, Phillips Petroleum Co. Bartles- 
ville, includes Dr. Isaac Drogin, re- 
search director, United Carbon Co., 
Charleston, W. Va.; Leroy Donald 
sales manager, chemical sales divi- 
sion, Lion Oil Co., El Dorado, Ark 


tee 


ay 


The 1953 Petroleum Exposition 


plans for 


James G. Park, vice president, Enjay 
New York; and M. H. Keel, ad- 
vertising manager, Shell Chemical 
Corp., New York 

In addition to these two 
four other subcommittees are 
to be responsible 
of the Hall of 
their own 
will cover 
production, 


Co., 


groups, 
set up 
each for one-sixth 
Science space—for 
respective exhibits. They 
geology, transportation 
and drilling 

A housing bureau has been estab- 
lished under the direction of B. A 
Meyers as chairman, and manage- 
ment of J. B. Marshall of the Tulsa 
Chamber of Commerce Convention 
Bureau. Because of the anticipated 
huge attendance—over 300,000 in 
1948—hotel accommodations in Tulsa 
will be insufficient. The bureau has 
listed 1400 private homes for lease 
during the show, 75% of which have 
never before been available. Sleeping 
rooms in private homes have not yet 
been listed 

The bureau will handle all requests 
for reservations, both in hotels and 
in homes. Hotels will not make di- 
rect reservations. The bureau is 
charged with the entire responsibility 
for assignments. Information can be 
obtained from “IPE Housing Bureau, 
616 So. Boston, Tulsa 3, Okla.” 


PETROLEUM PROCESSING, February, 1953 





i, 





AAI.» Ai 








The generic design of ISO-FLOW heaters, including the reradiating cone, 
gives excellent heat distribution, eliminating localized overheating 

Further, all walls are protected by tubes which create low wall temperatures. 
The walls have high insulating characteristics which create minimum 
outside shell temperatures, and, hence, extremely low radiation. With 

a radiation loss of under 2°, more heat is absorbed by the fluid being heated, 
resulting in higher efficiency for any type of Iso-Flow design. Since 
Petro-Chem has a wide variety of convection sections, all heaters can be 
designed for optimum fuel efficiency or for maximum fuel efficiency 

where the price of fuel and other economic considerations justify. 


More than 1100 are in operation throughout the world in the 
petroleum, chemical and allied industries ... for all processes and 
for any duty, pressure, temperature and efficiency ...and all 
Petro-Chem Iso-Flow Furnaces are pre-eminently satisfactory. 


PETRO-CHEM ISO-FLOW FURNACES 


UNLEIEMIETE DO 'WN Size oe 8 Gee F oe yy ¥ 


PETRO-CHEM DEVELOPMENT CO., INCORPORATED 
122 EAST 42ND STREET, NEW YORK 17,N. Y. 
Representatives: Bethlehem Supply, Tulsa and Houston - Flagg, Brackett & Durgin, Boston - D. D. Foster 
Pittsburgh - Faville-Levally, Chicago - Lester Oberholtz, California - Gordon D. Hardin, Louisville, Kentucky 
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A large number of Horton structures— cone roof storage tanks, a 
Horton Vaporsphere refinery towers, and pressure vessels have 
been installed at the midwest refinery shown in the view above and at the 
left. They provide dependable torave facilities and efficient processing 
units that help obtain the highest practical yield from every barrel of 
crude. Each of these structures were designed for superior performance 
Careful fabrication, erection, and inspection assures this result 
Building steel plate tructures to exacting specification takes years 
of experience and complete facilities. Chicago Bridge and Tron ¢ ompany 
is equipped to handle almost any kind of steel plate fabrication and erec- 
tion for the petroleum or petro-chemical industry Three of our four 
trategically located plants have x-ray and stress-relievit equipment and 
we recently enlarged our facilities for pickling and paints steel plate 
hy the Horton phosphoric a id process, Our experienced engineers shops 
ind field crews have designed. fabricated and erected processing and 
torage structures all over the world 
Write our nearest office for information or quotations the next time 


you plan processing or storage facilities 
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Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY, and GREENVILLE, PENNSYLVANIA 


Atlanta 3 2103 Healey Building Detroit 26 1532 Lafayette Building New York 6 3310—165 Broadway Building 
Birmingham } 1527 North Fiftieth Street Havono 402 Abrev Building Philadelphia 3 1630—1700 Walnut St. Building 
Boston 10 1029-20! Devonshire Street Houston 2 2130 C&l Life Building San Francisco 4 1559—200 Bush Street 
Chicago 4 2114 McCormick Building Los Angeles 17 1526 General Petroleum Building Seattle | 1330 Henry Building 
Cleveland 15 2215 Midland Building Tulso 3 1620 Hunt Buildin 
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Herten Stee! Works, Limited, Fort Erie, Ontario, Canada Compagnia Tecnica Industrie Petroli, Rome, Italy 
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AN AMERICAN VERSION of the Oxo process 


The Oxo Process in the U.S. 


... for petrochemicals from olefins 


By PETER W. SHERWOOD 
Chemical Engineer, New York 


ig THREE short years, the American petro 
chemical industries have turned the Oxo prox 
ess the hydroformylation of olefins 
large-scale operation. As recently as 1949, Esso 
Standard Oil Co. took the first Oxo unit on stream 
at Baton Rouge. Since that time, four other pro 
ducers have entered this field actively, and at 
least three other exploratory 
moves in its direction 

Most recent entrant into the field is Gulf Oil 
Corp. which, at this writing, has a plant under 
onstruction at its Port Arthur refinery. Prin- 
pal product will be iso-octyl alcohol, a chemical 
of growing importance as raw material for the 
manufacture of plasticizers. Other manufacturers 
of iso-octyl alcohol, who have selected the Oxo 
route, are Esso Standard Oil Co., and Standard 
Oil Co. (Indiana), which is now eonstructing the 
necessary facilities (rated at a reported 10 mil 
lion lbs./yr. capacity) at Wood River, Il 


into a truly 


firms have made 
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Illustrating the versatility of the Oxo reaction 
is the Tennessee Eastman installation at Long 
view, Texas, where propylene is reacted with 
arbon monoxide and hydrogen to yield butyralde 
hyde. This plant has been on 
1952. The same synthesis was studied on a pilot 
tohm and Haas Co, although in 


this instance, commercial operation was not un 


tream since early 
plant scale by 


lertaken 

At its Belle, W. Va. plant, DuPont has employed 
moation for the production of trimethyl hexanol 
from di-isobutylene. According to recent reports 
this operation has, however, been discontinued 

This new unit process, the Oxo synthesis, in 
volves the simultaneous reaction of carbon mon 
oxide and hydrogen (synthesis gas) with an ole 
fin to yield an aldehyde containing one more 
carbon atom than the hydrocarbon feedstock 
The synthesis is typified by the reactions shown 
n Fig. 1, which are or have been in commercial! 
use in the United States. In all of the reactions 
a number of by-product isomers are formed in 
accerdance with factors to be outlined below 
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PRODUCTION OF BUTYRALDEHYDE 


(Tennessee Eastman Corp.) 


CH CH CH, + CO H, 


» CH CH; CH 


n-butyraidehyde 
CH CH 
Cc oO 


H 


i-butyraldehyde 


PRODUCTION OF TRIMETHYL HEXANOL 


(du Pont) 


CH 


CH, — CH 


CH, CH, 


»Trimethy! Hexar 


PRODUCTION OF ISO-OCTYL ALCOHOL 


(Standard Oil of Indiana, Esso 
Standard Oil, and Gulf Oil) 


CH = CH, + CO + H 


CH.OH and 


CH.OH 


CH, — CH,OH 





FIG, 1 


It is seen that American com- 
mercial interest in the Oxo reaction 
has, so far, been confined to the pro- 
duction of chemicals of fairly well 
defined structure and of relatively 
low molecular weight. This is, of 
course, primarly due to the demands 
of the market. It is worth noting that 
the first commercial installation (at 
Oberhausen, Germany) was intended 
for the production of fatty alcohols 
in C,, C,, range for ultimate use in 
alcohol sulfate type detergents. The 
design raw material for this installa- 
tion is a suitable fraction of Fischer 
Tropsch product 


Background of the Oxo Process 


The origins of the Oxo process £0 
back to 1930 when Smith and co 
workers ethylene, carbon 
monoxide and hydrogen over a cobalt 
catalyst in the course of a study of 


passed 
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the behavior of olefins under Fischer- 
Tropsch conditions at atmospheri 
pressure. The formation of oxygen- 
ated chemicals in small yields was 
noted, but the significance of the 
discovery was evidently not realized 

It was not until 1939 that Roelen 
and others at Germany's Ruhrchemie 
undertook an extensive investigation 
of this reaction. One of their most 
significant contributions was the dis- 
covery that the production of Fisch- 
er-Tropsch hydrocarbons could be al- 
most completely suppressed, and the 
vield of oxygenated chemicals corres- 
pondingly boosted by operating at 
pressures im excess of 1500 psig. and 
at temperatures below 200° C 

This work resulted in a number of 
patent applications. The process was 
further developed by joint efforts 
with I. G. Farbenindustrie. At the end 


of the war, the Technical Oil Mission 


Typical reactions for the OXO process which are or have been in commercial use in the United States 


and other investigative organizations 
of the Allied governments found in 
existence one commercial Oxo instal- 
lation at Oberhausen which had, how- 
ever, never been operated. The unit 
was designed for batch-wise operation 
Another Oxo plant, for the produc- 
tion of propionaldehyde from ethylene 
and synthesis gas by a continuous 
slurry process had been completely 
designed for the Italian firm of 
brini-Parodi-Delfino 

Since 1946, the process has been the 
subject of intensive investigative ef 
forts in this country and abroad. In 
addition to the companies referred to 
above, Snell Chemical Co Oronite 
Chemical Co., and The Texas Co., have 
expanded considerable research on ox- 
oation. At least one chemical con- 
struction firm (Blaw-Knox Co.) of 
fers spec ialized des 

The great 


30om- 


gn experience 
attraction of the Oxo 
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reaction rests in its remarkable ver- 
satility. It takes place with a host of 
olefinic and acetylenic compounds, In 
the laboratory, olefins ranging from 
ethylene to diisobutylene, from cyclo- 
hexane to pinene, and from ethyl 
acrylate to styrene, have been suc- 
cessfully subjected to the Oxo re- 
action, often with yields in excess of 
90%. The process offers the only 
known route of economic potential 
for the commercial production of a 
whole gamut of aldehydes, acids, al- 
cohols, and their derivatives. 

There are certain limitations to the 
scope of the Oxo process. It is, for 
instance, not yet possible to effect 
the reaction with aromatics* (note, 
however, that the Bureau of Mines 
has recently succeeded in producing 
tetrahydrofurfuryl alcohol by the re- 
action of synthesis gas with furan) 
The oxoation of dienes takes place 
with only very unsatisfactory yields 
of the expected dialdehyde. In the lat- 
ter case it is found that the principal 
product is the monoaldehyde, indicating 
that only one of the olefinic bonds is 
susceptible to the reaction. 

Propionaldehyde and _ n-propanol 
initiate the series of compounds 
which can be produced by the Oxo 
process. An unusual aspect of this 
synthesis, which is peculiar to the 
oxoation of ethylene, is the simultan- 
eous formation of a ketone (in this 
case, diethyl ketone) in appreciable 
amounts‘2). The production of n-pro- 
pionaldehyde may someday play an 
important part in the manufacture of 
trimethylol ethane, a substitute for 
pentaerythritol in some of its applica- 
tions‘), 

Next in the series is the produc- 
tion of butyraldehyde from propylene 
The formation of n- and i-butyralde- 
hyde has been reported in the ap- 
proximate ratio 3:2 by Cook(2). The 
distribution of isomeric aldehydes is, 
however, subject to some adjustment, 
and Nienburg(5) has reported almost 
equal yields of n- and i-butyraldehyde 
in the oxidation of propylene 

The fact that the Oxo synthesis has 
been made the basis of butyraldehyde 
production at Tennessee Eastman's 
Longview plant is indication that it 
has been developed to the point w here 
it can compete effectively with the 
traditional process for the synthesis 
of butyraldehyde from acetaldehyde 
via crotonaldehyde 

As the length of the hydrocarbon 
chain increases, the number of pos- 
sible Oxo derivatives multiplies repid- 
ly. In addition to the normal addition 
of the carbonyl group to either side 
of the olefinic bond, very considerable 
isomerization of the double bond is 
encountered at the conditions of the 


Oxo reaction. Keulemans and co- 
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workers‘4) have shown that, in the 
case of olefins containing the double 
bond in other than terminal position, 
the products derived in the course of 
Oxo synthesis are almost identical 
with those obtained from the isomeric 
olefin having its double bond at the 
end of the chain. The oxoation (and 
subsequent hydrogenation) of pen- 
tenes led to the following distribution 
of products: 


Product Pentene-t Pentene-2 


= steel Seabaiied 6 10 
2-methy!l pentanol-1 46 at 
n-hexanol is% 44 

The same observation has also been 

demonstrated for branched-chain ole- 

fins 
The following rules of addition have 
been formulated for the Oxo reaction 
1. Due to steric hindrance, the 
formyl group will not add to a ter- 
tiary carbon atom to form a quater- 
nary carbon atom. For example, the 
hydroformylation of isobutylene 
yields isovaleraldehyde 
CH 
CH 
CH 

almost exclusively ~ 
2. In the event a tertiary carbon 

atom occurs at both ends of the 

double bond, reaction takes place only 
after isomerization of the double 
bond to a position in which hydro- 
formylation in accordance with Rule 

1 is possible 
3. Olefins will undergo isomeriza- 

tion under Oxo conditions, even if 

they are thermodynamically the more 
stable form. The product mixture de- 
pends on the relative reaction rates 
of isomerization and oxoation. Quite 
frequently the less stable (i.e. term- 
inal) isomer will react more rapidly 
than the more stable olefin 

Unless other effects of steric hin 
drance, etc. interfere, it may be stated 
as a rough rule, that the aldehydeic 
product is 60°) branched-chain and 

10% straight-chain (predominantly 

derivative of terminal-position ole 

fins) 


Complexities of the Product 


It has been shown that the Oxo re 
action leads to a complex mixture of 
isomeric aldehydes and primary alco- 
hols. In addition, a number of side re- 
actions takes place during the Oxo 
Stage to form esters (by the Canniz- 
zaro reaction), ketones (by the con- 
densation of two molecules), and poly 
merization products. By the choice of 
proper these 
side reactions can, however, be min- 
imized and yields of primary alcohols 
(after hydrogenation of the oxo mix- 
ture) can be realized in the range of 
70-90% of theory 

In order to facilitate product puri- 
fication, it is universally necessary 
to start with a pure olefinic stock. In 


spite of this 


operating conditions, 


precaution, the end 


product must be thoroughly frac- 
tionated. However, aldehydes above 
C. would have to be subjected to 
such drastic conditions of distilla- 
tion that large amounts of the re- 
active aldehydes are converted to es- 
ters (by disproportionation), aldols 
(by condensation), and other unde- 
sired by products. The yield of alde- 
hydes eventually becomes so low that 
recovery by this method 
prohibitive 


becomes 


In work done to date with higher 
olefins, it has therefore been com- 
mon practice to convert the primary 
products directly to more stable com- 
pounds before separation. The most 
frequent means selected is the hydro- 
genation to alcohols which can be 
more readily purified. The isolated al- 
cohols can be subsequently oxidized to 
the desired aldehyde. Alternate means 
include direct oxidation of the’ Oxo 
aldehydes to the corresponding acid 

No such stringent precautions are 
necessary in the production of low- 
boiling aldehydes. Propionaldehyde 
can be readily purified by fractiona- 
tion. Not much greater difficulties 
are encountered in the production of 
butyraldehyde. The two isomers n- 
butyraldehyde and _i-butyraldehyde 
exhibit a _ sufficiently low _ boiling 
point and large boiling point spread 
(B.pt.74.7° and 61° C.. resp. at at 
mospheric pressure) to permit ade 
quate separation by distillation 

Valeraldehydes are the last in the 
series of Oxo aldehydes which can be 
freely separated from the primary 
product. Aldehydes formed by the 
Oxo reaction with pentene or higher 
olefins are subject to the limitations 
of recovery which have been outlined 
above. By present processing meth 
ods, it is doubtful whether these al- 
dehydes can be directly synthesized 
in pure form by the Oxo reaction 
Here the main importance of the proc 
ess rests in the manufacture of al 
dehyde either for direct 
sales if outlets can be developed 


mixtures, 


or as intermediates in the production 
(The 
commercial synthesis of octanels and 
nonanols from heptene fractions and 
diisobutylene, respectively, has been 


of the corresponding alcohols 


referred to above.) 


Oxo Reaction Conditions 


Insofar as this writer has been 
able to determine, the Oxo reaction 
is carried out in the liquid phase in 
every commercial instance. The con 
trolling catalyst, op 
erating pressure and temperature 
and, to a more limited extent, the 
suspension medium 


variables are 


I—Catalyst: An active form of co 
balt is universally employed in the 
Oxo reaction. The work of Adkins‘* 
indicates that the active principle of 
the Oxo catalyst is cobalt hydrocar 
bonyl. The conclusion that either this 
compound or’ dicobalt octacarbonyl 
are the effective Oxo catalysts has 
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OXO REACTORS at Esso's 


been suggested since the early days 
of the synthesis. Quantitative 
is lent to this theory by 


recent 


upport 
Wenner's 
which 
ilmost complete conversion of ethyl 
ene and propylene to their Oxo alde 
hydes is thermodynamically possible 
Since the 
Oxo reaction has never been carried 
out successfully at pressures sub 
stantially below 50 atmospheres, this 
may be related to the high partial 
pressure of carbon monoxide which 
is required for the formation of co 
balt carbonyls 


work, ' according to 


at atinospheric pressure 


For operation at low temperatures 
(and consequently lower permissible 
pressures), the use of cobalt in some 
highly active form is desirable. The 
use of Raney cobalt and preformed 
dicobalt octacarbonyl has been men- 
tioned in this connection‘*s) but com 
mercial utilization of these forms of 
the catalyst is economically not feas 
ible. The Ruhrchemie version of the 
employed standard Fisher 
Tropsch cobalt catalyst, suspended in 
the reaction slurry 

This catalyst contains 30°, cobalt 
2% thoria, 2% magnesia, and 66 
kieselguhr, It was selected in German 
practice because it is a highly active 
form of cobalt which was available 
at Fischer-Tropsch plants. There is 
some evidence, however, that the 
presence of magnesia is objectionable 
because of its tendency to promote 
the condensation of the product alde- 
hydes 


pro ess 
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3aton Rouge 


plant are within a concrete 
genation 


enclosure 


In the absence of sulfur compounds 
this catalyst will result in the forma 
tion of a product containing 
20-40% alcohols, The same catalyst 
may be subsequently used for the 
complete hydrogenation of the make 
Where the formation of aldehydes 
rather than of alcohols is the desired 
objective, the addition of a small 
amount of sulfur has proved useful 
This is without significant effect on 


some 


the progress of the Oxo reaction but 
it suppresses alcohol formation al 
most ¢ ompletely 

While Ruhrchemie employed this 
catalyst in a batch-type 
Farbenindustrie at 


basis, I. G 
Leuna was able 
to develop a continuous 
which the same catalyst was em 
ployed. This showed good 
space velocities and was deemed the 
most promising approach to the in- 
dustrial exploitation of the Oxo proc- 
ess. This is the basic approach which 
has also been 
one American 


process in 


process 


selected for a least 
installation 

A fixed-bed catalyst was employed 
in a pilot plant operated at Ludwigs 
hafen cobalt is con- 
tinuously removed in the form of its 
volatile carbonyl, it is necessary to 
replace it by the addition of cobalt 
to the feed. At this particular instal 
lation, this requirement was met by 
the addition of the cobalt salt of a 
fatty acid to the olefinic feedstock 

Another fixed-bed Oxo process, 
which was studied at Leuna, involves 
the use of a copper-modified cobalt 


Because some 


if 


| 


Courtesy Esso Standard Oil Co 


used formerly for high pressure hydro- 


catalyst. It was 
has a 


found that copper 
stabilizing effect on cobalt and 
will thus reduce its volatilization in 
the form of the carbonyl. The cata 
lyst is suitable only for the Oxo stage 
and is not satisfactory for hydrogen 
ation purposes. Its 
pacity is small 

The patent literature indicates that 
American research has followed both 
basic lines—-fixed bed and slurry-type 
Miscel- 
silica hy- 
drogel, impregnated with cobalt, cop- 
per, and thorium) have been recom 
mended for their particularly 
activity Some 
have also claimed activity for iron 
and nickel catalysts. Limited useful- 
ness of iron for the Oxo synthesis 
has been demonstrated(' but the 
claim '!) for the usefulness of nickel 
in this reaction is contrary to much 
evidence reported elsewhere and will 
have to be more firmly established 

2._Effect of Temperature: Opera 
tion at low temperatures has the ad- 
vantage of permitting reduction in 
pressure. The required tem 
perature level is, to a certain extent 
dependent on the olefin feedstoc k and 
on the activity of the cobalt catalyst 
In general, Oxo temperatures are in 
the range, 120-1 is° C. To operate ef- 
fectively in this low temperature 
range, active forms of cobalt, such 
as those described, must be employed 
With this type of catalyst, oxoation 


of normally liquid olefins has been 


conversion Ca- 


catalysis of the Oxo process 
laneous formulations (e.g 


high 
patents 


degree of 


system 


PETROLEUM PROCESSING, February, 1953 





Petrochemicals from Olefins 





reported at temperatures ag low 
15-65° C However, reaction 
at this level are unsatisfactory 

At the 
150 any 


(such oxidk 


as 
rates 


temperatures in 
190° C., almost 
acetate 
Oxo catalyst 
optimum temperature 
Which the 
rted to the active 
balt hydrocarbonyl or dicobalt 
carbonyl''!)). An accompanying phe 
non of operation at higher tem 
eratures with Fischer-Tropsch co 
t is the 4 

ho! in 
process 


range 
cobalt 
etc.) 
Here, the 
depends on the 
cobalt salt is 
catalyst (co 


as the 
be used as 


ease with 
conve 
octa 


nome 


increa 
al the 
Oxo stage of ths 

The required temperature 
fluenced by the structure 
by the length of the 
Higher temps 
the Oxo « 
hydr 


chain olefins 


Well as 
charge 
for 
ion of highly branched 
Furthermore, — short- 
which not subject 
to double-bond isomerization are 
ated at somewhat higher tempera 
tures with consequent impr 
n conversion. This is not feasible if 
the of aldehydes 1 the 
ultimate objective sine formation 


as 
olefinic 
ratures are needed 
onvel 
carbons 
are 
OXO 


vement 
pro luction 


hols increase 
perature 


as the operat 


ten is raised 


ion of the 
ally de 


th oxoat higher 


espec rable 


bond 
unced 

while the 
dly aff 


on 
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catalyst, dicobalt 
for partial pressures of 
OxX.de in excess of 10) 
150 3 


on tacarbony]l, calls 
carbon mon 
atmo phe res 
Accordingly, the oxo 
generally run at system 
the range of 100-250 


‘at 
reaction 1 
pressures in 
atmosphere 
Natta and Beati 
that the rate of oxoation is 
ent of pressure 
pheres. This finding is not confirmed 
in experimental mntinucus opera 
tions out Ruhrcehemie, In 
these the 
was 


have shown 
independ 


‘ ‘ 4 at 
above ia avlino 


carried 


laboratory runs following 


nversion 
f press 
CO H 
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Contact time 
ratio was 1 


ure 
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1_Effect of Miscellaneous Ope rat- 
ing Variables: ; 
Sl i 


r 
ppl 


Synthesi a 


1 tor the Oxo reaction 


ed lal 


DY ubjecting 
uct to a 
te p 


hydrogenation 
Objective this operation is t 


and butyraldehyde, permits a ready 
solution to the problem of heat re 
moval and reduces the extent of cat- 
alyst fouling and decomposition 
Where liquid olefins are to OXO- 
ated, the feedstock itself is 
suspension medium, Complete 
fin conversion is generally taken in 
a single pass. Synthesis gas, on the 
other hand, is introduced in excess 
(where liquid the raw 
material) and must be recycled 


be 
used as 


ole 


olefins are 


In the Oxo synthesis with ga 
auxiliary suspension 
must be employed Usually 
selected which 
point sufficiently 
aldehyde to permit 
separation. In laboratory work, 
been used to 
Bombrini propionalde- 
was designed for the 
as solvent, Operation 
us phase at higher tem 
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does not offer the problems outlined 
above for its higher homologues) 
Once isolated in the desired degre 
of purity, Oxo alcoho] can be 
ily reoxidized to the 
carbonyl compound 


read- 
corresponding 


It is not feasible to carry out the 
Oxo and hydrogenation steps in a 
stage. The high carbon mon- 
content required for 
ful execution of the hydroformyla- 
tion reaction interferes with the hy 
drogenation Indeed, to ef- 
fect complete alcohol formation, it is 
necessary to keep the 
oxide 


single 


oxide success 


reaction 


carbon mon- 
content of the system at very 
low valus Suitable means to bring 
this about will be discussed later 

In this connection, 
called to vome 


attention is 
interesting recent 
work by Wender et al.('*), in which 
aldehydes (e.g., butyraldehyde) are 
reduced to the corresponding alco- 
hols in the presence of water gas by 
the use of cobalt catalyst at consid- 
erably higher temperatures (around 
180° ©) than are customarily em- 
ployed for oxoation. This opens up 
the possibility of an eventual one- 
step process, or at least of a simpli- 
fied two-stage process in which the 
two stages differ only in temperature 
level and not in the composition of 
the reaction gases 

Today, the Oxo process is appar- 
ently universally carried out on a 
continuous basis. The first Oxo plant, 
at Ruhrchemice, was set up on a 
batch basis, but even here it was 
readily shown that conversion to a 
continuous — slurry would 
throughput per unit reactor 
volume five-fold 


process 
raine 

The following process description 
will apply to the conversion of higher 
olefins (C. and above). The feasi 
bility of applying the system to the 
production of lower aldehydes, by 
the use of an auxiliary liquid me 
dium, and the possibility of produc- 
ing lower aldehydes in a single stage 
have been discussed above 


Slurry-type Process 


The charge stock is mixed with 
the required quantity of cobalt-base 
catalyst. In the case of a catalyst 
akin to the Fischer-Tropsch compo 
sition, the proper weight range is 
s-H°). Most of this catalyst mass is 
recycl make-up 


material require 


ments are small 

The slurry is boosted to reaction 
temperature and pressure (150° C., 
225 atmospheres) and is fed to the 
bottom of a primary reactor which 
it enters concurrently with a stream 
of synthesis gas with carbon 
oxide:hydrogen ratio of 1.0 
two-thirds of the gas is a 
stream, the remainder being make 
up. To be sure, this ratio is quite 
variable and influences the reactor 
design significantly. The gas stream 
acts as a heat carrier and is capable 
of removing an appreciable portion 


mon 
About 
recycle 
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of the total heat of reaction. It will 
thus reduce the cooling 
quirements within the 

yond this, the agitating action of the 
influence 
on the speed of conversion, The ac- 
tual gas recycle ratio is selected by 


economic compromise 


urtace re- 
reactor 3e- 


feed gas is of significant 


About 70°, conversion takes place 
in the first reactor. The reaction is 
taken to completion in a secondary 
Oxo converter. This separation into 
two (and even three) successive re- 
reduces the extent 
of intermingling between product 
and feedstock. Furthermore, the fi- 
nal stages of the reaction can be 
speeded up by operating the second 
reactors some 10-20" C. above the 
reaction temperature of the first 
unit. It is to be noted that operation 
at this higher temperature also boosts 
the amount of alcohols formed in the 
Oxo stage. Additional amounts of 
synthesis gas are fed to the bottom 
of the second reactor which is also 
operated in concurrent fashion 


actor chambers 


Total contact time is of the or- 
der of 20-30 minutes. About one- 
third of the total reaction takes place 
during the first two minutes, and 
it is at this stage that cooling re- 
quirements are the most critical. In 
addition to the cooling action of the 
yas, indirect heat removal must be 
effected, either by the use of cooling 
tubes in the (primary) Oxo reactor 
or by external heat exchangers. The 
use of carbon steel is satisfactory for 
reactor construction 

The reactor effluent leaving the 
top of the second Oxo reactor is 
separated from the gas phase in a 
knock-out drum. With the exception 
of a small bleed stream, required to 
prevent the build-up of inerts, the 
gas is recycled to the reactor system 
via a gas cooler. The gas stream con- 
tains some sublimed cobalt carbonyl 
and precautions must be taken to 
prevent its deposition on the heat 
exchange surfaces. At reaction pres- 
sures (200-225 atmospheres), this 
can be achieved in the main by keep- 
ing gas temperatures above 50° C 
Any incrustation formed can be re 
moved from the surfaces by the in- 
jection of product alcohol 

The crude Oxo make is released 
to atmospheric pressure before it is 
fed to the hydrogenation stage. This 
venting is necessary to strip the slur- 
ry of contained carbon monoxide and 
to remove or break up the major por- 
tion of contained cobalt carbonyl 
These materials would act as poisons 
in the hydrogenation stage (if Fisch 
er-Trops¢ h catalyst is employed in 
this function) 

The evolved gases are stripped with 
product alcohol te prevent loss of 
liquid by entrainment and of cata- 
lyst. The vented gases are smal] in 
volume and may be purged to the 
atmosphere 


Several catalysts are suitable for 


the hydrogenation step. If the ole- 
finic feedstock is sulfur-free, the use 
of the Oxo catalyst itself is feasible 
Alternately, a standard hydrogena- 
tion catalyst, such as copper chro- 
mite, may be employed after the re 
moval of the cobalt compounds from 
the slurry. The presence of sulfur 
compounds in the charging stock nec- 
essitates the use of a sulfur-resist- 
ant catalyst, such as nickel tungsten 
sulfide, for the hydrogenation stage 


The use of hydrogenation catalysts 
other than that employed for the 
Oxo stage calls for the introduction 
of an intermediate partial hydrogena- 
tion step following the Oxo stage 
By this operation, partially soluble 
cobalt carbonyl] is reverted to the 
metallic state, and its subsequent 
removal is thereby made possible by 
filtration or by deposition on a suit 
able carrier in the decobalting re- 
actor itself 

The slurry technique of hydro- 
genation in the presence of cobalt 
catalyst parallels the Oxo flow de- 
scribed above. The preheated feed 
slurry (i.e., the stripped crude prod- 
uct from the primary stage) is in- 
troduced at the bottom of the first 
hydrogenation reactor at a pressure 
of 200-250 atmospheres. Here it is 
joined by a stream of high-pressure 
hydrogen. Operation is at 170-180° C 
The make from this converter over- 
flows to the bottom of the second 
hydrogenation reactor, where it is 
joined by additional hydrogen. The 
product slurry is separated from the 
gas phase in a knock-out drum (or 
at the top of the reactor itself). 

Hydrogen is charged to the first 
reactor at approximately = 1.5-2.0 
moles/mole of aldehydic feedstock, 
and an equal amount is fed to the 
second converter. About three-quar- 
ters of this stream must be recycled 
to the reaction stage. The crude re 
cycle gases, as recovered in_ the 
knock-out drum, contain carbon mon- 
oxide which is derived mainly from 
the decomposition of cobalt car- 
bonyl. It is necessary to suppress the 
build-up of this gas, which influences 
the progress of hydrogenation ad- 
versely. A favored method for its 
removal is to pass the crude recov 
ered hydrogen over a methanization 
catalyst. An_ iron-based  Fischer- 
Tropsch catalyst, operated at 250° C, 
brings about the desired methaniza- 
tion almost quantitatively 

The principal objection to the pres 
ence of methane in the recycle gas 
is its depressing effect on the partial 
pressure of hydrogen. Its build-up 
must therefore be limited to a sen- 
sible concentration (approximate 
maximum 10%) by providing a 
bleed stream 

The crude slurry leaving the knock- 
out pot must be freed of suspended 
catalyst by filtration. Ceramic filter 
media have been used to advantage 
in this operation. The alcohols must 


PETROLEUM PROCESSING, February, 1953 





Petrochemicals from Olefins 





be separated from hydrocarbons, and 
frequently from each other, by dis- 
tillation methods. This presupposes 
that a fairly pure olefinic feedstock 
has been ¢« mployed The Oxo conver- 
sion of wide fractions of olefins leads 
to highly complex mixtures which 
lefy separation by economic means 


Fixed-Bed Processes 


Use of a suitable fixed-bed Oxo 
offers the advantages of 
eliminating the catalyst filtration 
step and some solids handling. Prop- 
er means must be provided to over- 
come difficulties due to the large 
heat evolution and the deterioration 
of the catalyst caused by the forma- 
tion of soluble and volatile cobalt 
carbonyl 

One approach, which has attracted 
attention, is the Reppe system, orig- 
inally developed at Ludwigsnafen. 
The fundamental catalyst is cobalt 
carbonyl formed in situ during the 
progress of the reaction over a fixed- 
bed catalyst, consisting of metallic 
cobalt on a pumice carrier, The ini- 
tial cobalt content is 2% 

To make up cobalt losses, this 
metal is introduced with the olefinic 
feedstock in the form of the salt of a 
fatty acid. This salt is originally 
formed by decomposing cobalt ace 
tate in the presence of the fatty 
acid, and removing the resulting ace- 
tic acid in vacuo. The resulting co- 
balt salt is soluble in Oxo alcohol 
and its alcoholic solution is mixed 
with the hydrocarbon charge 


process 


The olefinic charge, together with 
synthesis gas (CO/H 1.0) is fed 
to the top of the Oxo reactor (one to 
three units may bde used in series as 
in the slurry process). A consider- 
able excess of gas is employed, partly 
to act as heat carrier and partly to 
ensure complete conversion of the 
hydrocarbon stock. Most of this ex- 
cess gas is recycled to the Oxo re- 
action stage 

The liquid effluent from the Oxo 
converters is separated from the gas 
phase and is fed to a partial hydro- 
genation (decobalting) converter for 
the destruction of dissolved cobalt 
carbonyl. This unit is filled with pum 
ice on which the metallic cobalt de- 
posits as it is formed, The treat- 
ment is carried out in the presence 
of hydrogen at 200 atmospheres and 
at approximately 120° C 

The carrier is permitted to build 
up a cobalt content of not more than 
10% and must be regenerated peri- 
odically. This may be brought about 
by passing high-pressure carbon mon- 
oxide through the converter. The 
resulting cobalt carbonyl may be re- 
covered and utilized in the Oxo stage 
Other means for the removal of de 
posited cobalt have been suggested 
(e.g.. treatment with nitric acid) 

A recent American patent proposes 
the use of the Oxo converter and the 
decobalting unit in tandem fashion 
This scheme calls for two identical 
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converter systems and for cyclical 
operation. In the first phase of the 
cycle, the Oxo synthesis is carried 
out in converter system I. A fixea- 
bed catalyst, consisting of cobalt on 
a pumice carrier is employed, but no 
make-up cobalt is provided with the 
feed. In the course of the reaction, 
the formation of cobalt carbonyl] re 
sults in cobalt depletion of the cat- 
alyst 

teactor system II serves, during 
this phase of the cycle, to recover 
cobalt by deposition on a pumice 
carrier, in a manner similar to that 
described above. Eventually, the point 
is reached where cobalt depletion in 
the Oxo converters will no longer per- 
mit satisfactory execution of the syn- 
thesis. At this point, the two re 
actor systems are switched. Reactor 
system II now serves for the Oxo 
conversion, utilizing the cobalt which 
has been deposited in its catalyst 
mass during partial hydrogenation 
in the first part of the cycle. The 
catalytic strength of Reactor system 
I is built up during this stage by 
using these converters for decobalt- 
ing purposes 

This scheme is subject to the dif 
ficulties inherent in cyclical opera- 
tion of pressure reactions and trou 


bles may arise from non-uniform cat 
alyot composition. The eventual de- 
velopment of a continuous system 
based on this general idea (and using 
moving catalyst bed) may prove use- 
ful 


Fixed-bed Oxo processes do not 
permit the use of primary catalyst 
for the hydrogenation stage. The 
atalytic activity of cobalt carbonyl 
in hydrogenation reactions is neg 
ligible and another system must be 
employed (note that the active prin- 
ciple in slurry-type hydrogenation, 
lescribed above, is metallic cobalt in 
spec ial form) One 
the inability of 


consequence of 
cobalt carbonyl to 
serve for hydrogenation purposes is 
the very low alcohol content of crude 
Oxo product formed in the presence 
of fixed-bed catalysts 

The use of copper chromite for 
the hydrogenation stage has the 
great advantage over’ Fischer 
Tropsch catalyst that the presence 
of reasonably small amounts of car- 
bon monoxide do not interfere with 
the conversion of aldehydes to alco 
hols. The presence of 
pounds must, 


sulfur com- 
however, be rigorously 
excluded, The reaction may be carried 
out at 150 atmospheres and 150- 
180° C 


Markets for Major OXO Chemicals 


The Oxo synthesis is still in its 
early stages of commercial develop- 
ment. Some important new markets 
have already been tapped for its 
products, especially in the case of 
octyl and nonyl alcohols. Other im- 
portant outlets for Oxo-type chemi- 
cals have been previously developed 
to absorb the production of these 
compounds by other processes. Here, 
the Oxo synthesis 
which can prove competitively su 
perior to established 
many instances 

As yet, however, the vast poten 
tialities of the Oxo synthesis are al- 
most untapped for the production of 
wholly new chemicals of commerce 
Even for so simple a compound as 
propionaldehyde, the Oxo process 
may well turn out to be the key 
for large-scale production. The _ po- 
tentialities of Oxo derivatives of 
cyclohexene, styrene, etc. cannot yet 
even be visualized. In such instances, 
considerable market development will 
have to precede commercial exploi 
tation 


offers a _ route 


methods in 


Propionaldehyde and n-Propanol 


These are the simplest chemicals 
which can be produced by the Oxo 
synthesis. They are not, at this time, 
being produced commercially by this 
route, however. N-propanol can_ be 
prepared by the hydrogenation of 
propylene oxide, and a simple oxida- 
tion step will convert the primary 


alcohol to propionaldehyde. Another 
competitive source of these chemicals 
is the iron-catalyzed Fischer-Tropsch 
synthesis which serves for the pro- 
duction of synthetic gasoline at the 
Brownsville plant of Carthage Hydro 
col Company. In this process, signifi- 
cant anyvunts of the lower straight 
chain alcohols and aldehydes are 
formed as recoverable byproducts 

At present, the principal use for 
n-propanol is as solvent for waxes, 
resins and cellulose esters. It can 
also serve as intermediate in a num- 
ber of syntheses. Propionaldehyde 
finds application as disinfectant and 
in the production of rubber accel- 
erators. A derivative of potential sig 
nificance is trimethylol ethane which 
can serve as substitute for penta- 
erythritol in the production of alkyd 
resins. The compound is formed by 
condensation of propionaldehyde with 
formaldehyde in accordance’ with 
equation‘ 


‘H,CH.CHO 2 HCHO-—> 


CH.OH 
(H) 
CHO > 
from HCHO 
CH.OH 


CH.OH 
CHOH 


CH.OH 
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The reaction is carried out in the 
presence of caustic soda and at a 
temperature of 30-40° C. The crude 
trimethylol ethane is extracted by a 
suitable solvent (e.g., isobutanol) and 
is finally refined by crystallization 
and sublimation. Overall yield in the 
process 15 90°, of theory (based on 
propionaldehyde ) 


N-Butyraldehyde 


Many 
are already 


markets for this chemical 
firmly established, Its 
production at Tennessee Eastman’'s 
principal 
outlet (a) Conversion to butyl al- 
cohol and 


Oxo plant goes into three 


butyric acid for use in 
manufacturing cellulose acetate bu 
tyrate and Tenite plastic (b) self 
condensation of two molecules of bu 
tyraldehyde and subsequent conver 
sion to ethyl hexyl alcohol for use 
in manufacturing the plasticized di 
octyl phthalate; (c) the 
aldehyde is sold as such 
One of the ignificant reac 
tions of butyraldehyde is with poly 
vinyl alcohol to form polyvinyl bu 
tyral. PVB finds large-scale applica 
tion as an interlayer for safety gla 
as well as for coating fabric 
Butyraldehyde can be 


remaining 


most 


condensed 
vith aniline or other amines such as 
monobutylamine to form an import 
ant eri of rubber accelerator 

butyraldehyde with 
phenol will yield an important cla 

of oil-soluble resins. The self-conden 
sation of two molecul of butyrald 

hyde for the eventual production of 
ethyl hexyl alcohol has been referred 
to above An 
conversion ; l-ethyl hexenal 
may erve in the 


Condensaticn of 


intermediate in th 
which 
ivnthesis of 1 
ethyl hexoic acid and of the mos 
quito 2-ethyl i:3 
diol 


repellent hexane 


Butyraldehyde Derivatives 


Probably the most important deriy 
ati f butvraldehyae are hbuturi 
acid and its anhydride. The nece ary 
onve oO carried out by fairly 
oxidation step in the 
which 

catalyst. These compound 
! extensively in the 


‘ 


manganese salts 


produc 
ion of cellulose butyrate, or of mixed 
ester uch as 


cellulose acetate buty 
rats This group of chemicals is of 
ignificance in the manufacture of 
lacquer and of plastics for molding 
purpose Another important line of 
butyric acid derivatives are its sim 
ple esters which serve as flavoring 
agents 
A reaction, analogous to Equation 
(4), will convert butyraldehyde t 
imethylol propane, another substi 
for pentaerythritol or for glycer 
n some of its application 


1-Butanol 


Butyl acetate, produced by the es 
terification of acetic acid with 1 
butanol is considered the best me 
dium-boiling solvent for nitrocellu- 
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lose. In this function it finds wide- 
spread application in nitrocellulose 
lacquers 

1-butano! itself is a useful solvent 
for wurea-formaldehyde_ resins. It 
serves as raw material in the pro- 
duction of di-n-butyl phthalate, an 
mportant plasticizer 

Butylamines, 
tion of 


formed by the reac- 
butanol with ammonia or 
various primary amines, are import 
ant intermediates in the production 
of resins and of a variety of flota 
tion agents for use in the nonferrous 
mining industries. Other derivatives 
of butylamines include a class of 
emulsifying agents and of rubber 
vulcanizing accelerators 


Isobutyraldehyde and Isobutanol 


Outlets for 
not as 


isobutyraldehyde are 
highly developed as for the 
straight-chain compound. It can _ be 
used for a number of the purposes 
outlined above for n-butyraldehyde 
Due to its formation as a significant 
by-product in the Oxo synthesis of 
the normal compound, specific mar 
kets will have to be developed for 
isobutyraldehyde 

Tsobutanol can serve for the pro 
duction of isobutyiamines for event 
ual conversion to flotation agents 
and vulcanization accelerator Ten- 
nessee Eastman Company reports 
hown in the 
isobutyl alcohol and 
acetate in lacquer formulations cur 
rently using n-butyl 


that great promise is 
substitution of 


olvent 


Octyl and Nonyl Alcohols 


At this time, these are the most 
important Oxo-synthes zed chemicals 
on the American market. These al 
cohols can be reacted with phthalic 
anhydride or with phosphorous oxy 
chloride to form plasticizers of out 
tanding usefulness in the forming 
of vinyl chloride and vinyl chloride 
vinyl acetate resins and of Buna N 
type rubbers 

Sparks and Youngs lave inve 
tigated the plasticizing performans 
of phthalate derived 
They 


and phosphate 
from C and (C -Oxo alcohols 
report that these esters can serve as 
fully atisfactory replac 
the «x 


ments for 
responding compound derived 
from 2-ethyl hexanol 

It should be noted that the latte 
alcohol has been used in this appli 
cation for a considerably longer pe 
riod. As a derivative of butvralde 
hyde 2-ethyl hexanol has of late 
also become an indirect product of 
the Oxo reaction (see above). It is 
moreover claimed that the new Oxo 
plasticizers, if manufactured by suit 
able esterification processes, have 
better odor characteristics than thos« 
produced from 2-ethyl hexanol and 
that they have higher resistance to 
ultraviolet light. The phthalate es- 
ters of Oxo octyl alcohols proved 
to be about 10°) more efficient than 


the corresponding C, plasticizers 


and it is the former group of com- 
pounds which has found the widest 
commercial acceptance. 


Higher Oxo Alcohols 

Straight-chain alcohols in the C,, 
C.. range can be converted to highly 
efficient detergents of the alcohol 
sulfate type. The efficiency of these 
detergents depends on the extent to 
which chain branching is absent. The 
best detergents of this type are de- 
rived from normal primary alcohols 
which have the hydroxyl group at 
the end of the chain. It has been 
shown above that the Oxo reaction 
even under the most favorable cir- 
cumstances can produce alcohols of 
such perfectly straight-chain chara 
ter in yields of not more than 50-60% 
of theory 

Since there is no suitable source of 
higher straight-chain olefins avail- 
able in the United States at the pres- 
ent time, the subject is of somewhat 
academic importance. Be it noted for 
the record, however, that the first 
Oxo plant at Ruhrchemie had the ob- 
jective of producing alcohols for this 
function from Fischer-Tropsch hy 
drocarbons, which are notable for 
their straight-chain character. The 
optimum detergent properties were 
found to be associated with the C 
C. alcohol sulfate 

Attempts to utili this appli 
cation olefins derived 
sources or 


petroleum 
from the p merization 
of lower olefins, did rive atis 
factory results. The sulfates 
so synthesized highly 
branched to vield :% roduc yf good 


detergency 
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Now you can make your own 


High-Purity OXYGEN and NITROGEN 
; — with ONE Generator 
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’ Slash costs of inert gas—while you cut 
p costs of high-purity oxygen! Make both in 
%& Assured supply at less cost oa your own shea with aa Air Products 
, Generator. Standard High-Purity models 
% Both products from one generator s are available with oxygen capacities from 
2500 to 12,000 cubic feet per hour —nitrogen 
capacities from 4000 to 36,000 cubic feet 
per hour. Liquid oxygen and nitrogen if 
desired. Also Tonnage Generators in stand 
# Oxygen purities to 99.9% nitrogen to hs j _— ard me lels, of of special design. Capacities 
99 99% am Ri 3 unlimited Write us your requirements, 
and send for our CATALOG. 


% Use one raw material: the free air 


* Flexible—any quantity at any pressure 
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By OSGOOD V. TRACY 
Esso Standard Oil Co.* 


N APHTHALENE is another 

chemical that has some sim- 
ilarity to benzene with respect to its 
economics and its relation to the pe- 
troleum industry. It has been in the 
forefront of the chemical news for 
the past 10 years because there has 
hardly been a time, in war or peace, 
when there has been enough of it. 
Primarily this is of course because 

100 | of the steadily increasing market for 
phthalic anhydride 


OF POUNDS 


MILLIONS 


| In wartime we needed the phthalic 

anhydride to make the _ dibutyl 

phthalate to plasticize smokeless 

powder. We needed phthalic to pro- 

- duce the insectifuges to protect our 

o| } | troops and to produce the alkyd 

Y T \ T ’ y ' ' Saber Sy resins to paint military equipment, 

11940 194) 1942 1943 1944 1945 1946 1947 1948 1949 1950 195! 1952 to make plasticizers and so on for 

- , —— Be 9 a a a score of other essential indirect 
military uses 


be} 8) 


When peace came the expansion of 
facilities for phthalic production 
paused only momentarily in its up- 
trend and then proceeded to new 
heights, demanding more and more 
naphthalene every year The best 
plasticizers for vinyl resins are 
based on phthalic, and peace time 
uses for these resins took up where 
war demands left off 


FIG. 1—U. S. production of phthalic anhydride since 1940 


An even larger use was the con- 
tinued development of alkyd resin 
paints and coatings. Even now, with 
phthalic anhydride production § at 
250,000,000 Ibs/yr., the limit does not 
appear to be in sight. Vinyl resins 
are still expanding and so are aikyds 
In faci, it is understood that the 
development of low pressure lam- 
inates may well open another largé 
field to alkyd resins 

Our current and prospective mo- 
bilization efforts will superimpose 
other and new demands on phthalic 
For example, the employment of even 
small amounts of phthalic anhydride 
in rocket fuel may develop into mili- 
tary requirements that could exceed 
anything we have envisaged so far 


CENTS PER POUND 


+ +——_——_++ 


—— + + - More and more phthalic means more 
1940 1941 1942 1943 1944 1945 1946 1947 1948 1949 1950 195! 1952’ naphthalene. If we disregard the 
temporary iull in business in the first 

half of this year and forget about 

the steel strike for the moment, it is 

apparent that we do not have enough 

FIG. 2. Upward trend in the price of naphthalen op-romerenags 

. Phthalic anhydride producers have 

been getting by through importing 
naphthalene from Europe, but this 


NAPTHALENE and 
NITROGEN 


New Volume Source for Petrochemicals? 
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phthalic or other naphthalene-con- 
suming chemicals for themselves. To 
insure adequate supply, more naph- 
thalene must be recovered from coal 
tar streams or from_ petroleum 
streams, or more aiternate raw ma- 
terials for phthalic anhydride must 
be produced, such as orthoxylene or 
perhaps even’ methyl-naphthalene 
Fig. 1 shows the U. S. production of 
phthalic anhydride since 1940. 

The cost of production is the con- 
trolling factor in the development of 
means for supplying naphthalene or 
alternate materials for phthalic an- 
hydride Until 1948, the low-cost 
easily-recoverable portion of the 
naphthalene recovered from coal tar 
had been sufficient and prices did not 
warrant even the sizeable investment 
necessary to produce the more diffi- 
cultly-recoverable portions from coal 
tar, to say nothing of its production 
from other sources, as for example, 
by the difficult and expensive sep- 
aration of orthoxylene from its as- 
sociated isomers 

The steadily rising demand has 
been reflected in naphthalene prices 
and the present level of 6% cents/Ib 
for 78°, coupled with the incentive 
of accelerated tax amortization, has 
resulted in notable expansion in 
naphthalene producing facilities in the 
coal tar industry. The National Pro- 
duction Authority has a target 
of 555,000,000 Ibs. of naphthalene by 
1957 and it is reported that Certif- 
icates of Necessity have already 
granted for 515,000,000 Ibs 
Present day demands are larger than 
could be accounted for in the expan- 
sion of coke facilities and, therefore 
must represent more intensive recov- 
ery of naphthalene than has been 
practiced heretofore. When a situa- 
tion develops in which demand sub- 
stantially exceeds supply and price 
justifies more expensive recovery, 
then the production from petroleum 
of naphthalene and orthoxy 
lene may be expected. Fig. 2 shows 
the upward trend the price of 
naphthalene 
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REQUIREMENTS OF AGRICULTURE | 





THOUSANDS OF SHORT TONS 


1941 1942 1943 1944 1945 1946 1947 1948 1949 1950 195! 1952 1953 1954.1955 


FIG. 3-——U. S. supply and requirements for nitrogen 


[ NYLON ® 7} 
DETERGENTS 


a 


ON FROM COAL 


MILLIONS OF GALLONS PER YEAR 


ANILINE 
& OTHERS 


{ 


1942 1943 1944 | 1945 1946 1947 1948 1949 1950 195! 1952 1953 1954 1955 


FIG. 4 Estimated chemical benzene requirements through 1955 
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Naphthalene and Nitrogen 


| | REQUIREMENTS 
FROM PETROLEUM 
vA FROM COKE 


J 


MILLIONS OF GALLONS PER YEAR 


ESTIMATED FROM PROJECTED COKE CAPACITY DOES NOT ALLOW FOR STRIKES 


FIG, 5 


Requirements for chemical grade benzene and estimated supply from 


pe troleum and coke sources 


vas thinned to 4000 plants to the 
acre Where 120 lbs. of nitrogen was 
appiied and the adapted 
hybrid plants 
acre the yield was 72 


stand of 
increased to 12,000 
average 
bushels/acre 

Part of this huge nitrogen re- 
quirement will come from the coal 
and coke industry, some of it will be 
synthesized as ammonia from coal 
a larger part from natural gas and 
some of it will come from petroleum 
Even the benzene from petroleum 
through platforming operations, will 
produce hydrogen for ammonia syn 
the Fig. 3 shows the U. 5S. sup 
ply and requirements for nitrogen 

The increasing demand for cou 


marone indene resins from coa) tar 


provice another example of how 
different ources of upply suppl 
ment one another in supplying a na 
tional market The demand for floor 
tile resins and other low-price resins 
far ds the available supply of 
indene, but these 


coumarone 


coumarone resins 
highly 
Similar but not 
identical resins that can be poly 
merized certain petroleum 
fraction The two materials, one 
fron | tar and the « er ron 

not ony compatibse 


from indene are 


compatible with 


from 


extent mutually pla 
leizing with the result that (the 
field = of both has been notably 
broadened and extended 

The effect of the dual supply of 


he cai raw material rom petro 


leum and other sources on the price 
tructure for the material also of 
dering all the ises 
petroleum has been called 
upon to fill a gap between 
and demand it will be 


nterest Cons 
where 
upply 
noted that 


252 


often the petroleum 
not sell at the same price as the 
same chemical from another source 
Sometimes the petroleum chemical is 
at a lower price, as in the case of 
ethyl alcohol and sometimes at a 
higher price, as is the case with 
benzene 

If we are to supply our chemical 
markets from two sources of raw 
materials, coal and petro.eum-—the 
former producing chemicals of ne 
cessity as co-products, the latter pro 
ducing them “on order” 


chemical does 


so to speak 

we will have to accustom ourselves 
to two sets of prices for the sam« 
material, depending on origin 

We are familar with two prices on 
toluene, although over the years the 
coal tar and petroleum toluene have 
tended to come close together We 
have two prices today on 
with a 


benzene 
izeable spread between the 
two sources. This is justified by ac 
tual costs As time goes on, how 
ever, the spread may narrow al 
though it is difficult to see under 
present processes how it will actual- 
ly close The bulk of coal tar ben 
zene must be 
duced, and it 


dispesed of as pro 
probably will always 
be quoted at a discount 

with 


if 


petroleum benzene 


ready movement The 
lationship of two prices will prob 
ably obtain in naphthalene when and 
if it makes its appearance in larg 
vo.uume from petroleum 

The dual price relationship to th: 
production of benzene is an impor 
tant fe ol \ early 1947 it be 
that the demand for 
outstripping the do 
supply and that supplement 
must be de veloped The 


benzene was 
m ic 


iry sources 





oil companies had already learned 
that this chemical could be _ pro- 
duced in hydroforming operations 
but it could not be done economical- 
ly at the then prevailing price for 
coal tar benzene, around 17 cents 
gal. The oil companies did not re 
lax their research efforts in this di 
rection, however, knowing that price 
considerations would uitimately take 
care of themselves if the demand 
grew as had been anticipated. Fig 
4 shows estimated chemical benzene 
requirements through 1955 and Fig 
5 requirements for chemical grade 
benzene compared with supply In 
more recent years it became evident 
that, despite the expansion of coke 
making facilities in steel plants, the 
benzene supply from coal would be 
only about 60° of what will be 
needed 

It was the realization of this fact 
that finally brought benzene 
petroleum into the picture 
ical manufacturers, resin producers, 
detergent makers and others knew 
that their combined demands were 
exceeding supp.y and that contracts 
must be drawn at which 
would encourage benzene output from 
petroleum sources 


,rom 


Chem 


pr ices 


Many petroleum refiners were pre- 
pared for this development by some 
what unrelated circumstances. This 
means that the continually rising 
demands for higher octane gasoline 
which accompanied new engine de- 
sign had fostered long continued re 
search on methods of producing 
more and more tailor-made branch 
chain aliphatic and aromatic mate- 
Vari- 
reforming, 
platforming had 
been developed, many of which could 
be adapted to the production of ben 
zene and 
the prospective demand urgentiy 
called for petroleum benzene it be 
ran to materialize In the case of 
Esso Standard Oil Co., we 
pared to turn out benzene by extrac 
tive distillation § of team 
distillates as one 
turned to 
methods 


rials from petroleum streams 
ous types of cracking, 


hydroforming and 


other aromatics When 


were pre- 


cracked 
route Others 


latforming and other 


The first significant appearance of 
petroleum-derived benzene Was in 
1950 As more facilitic 
operation, what as a trickle 
welled to a sizeable stream Last 
year, according to the U. S. Tariff 

28 000.000 gals. of ben- 
produced from petroleum 
The 1952 volume may reach 45,000 


came into 
began 


Commission 


zene were 


000 gals. and, on the basis of proj 
the output by 1955 is 


estimated at about 


ects approved 
145,000,000 gal 
This will supplement the 235.000,000 
als. which must be either produced 
by coke ovens and tar distillers, or 
imported to satisfy the total 1955 
demand of 380,000,000 gals 
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valve application 





Discs for the Honeywell Series 700 Valve include | 
eSbeYos (Me bele Me (oltl o)(-m-1-1-1i-To MM hs ole) ai-to ME-Dele Moles el colt ba-ve| 
types, ceach with either linear or equal-percentage. 
fod o¥-be-Voi (3 61-10 Cor Fam 0) CTIE- UROL Like DT -oMB (o) doy elzo) s Moreyeh ede) EEE. Vt 
ground and polished . . . all designed to retain 

rod o¥-¥ ¢-(oi(-) ot-16 (orm bse (-) a-1-0'1-)¢- IE 1-) a alow Bet) Honeywell 
Series 700 Valve comes in a full range of styles and 
sizes... has al] the features you look for in a fine 
valve. Write today for your copy of Bulletin 700-2. 
MINNEAPOLIS-HONEYWELL REGULATOR CO., Industrial 
Division,1910 Windrim Avenue, Philadelphia 44, Pa. 


_ Honeywell (W) 


~ AL Bee eo Oe. oe. 8 


Fouts ian Controls 











BRONZE, IRON, STEEL AND CORROSION-RESISTING VALVES 
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Practical Tips and Ideas for Improving Operations 


Safe Car Loading of Volatile Gasolines 


By W. B. NORRIS* 


- HE problem was to find a safe 
and efficient method for sam- 
pling and loading tank cars with high 
vapor pressure gasoline without hav 
ing to remove the dome cover dur- 
ing seasons of high temperatures 
The solution was the slip-tube assem- 
bly shown in the drawing 

An external valve lubricator was 
modified by drilling out the grease 
channel to permit a 6-ft. length of 
%-in. pipe to be inserted. The plug 
in the grease cup of the lubricator was 
removed. Valve stem packing of %4-in 
size was then wrapped as shown 
around the pipe, and the lubricator 
cup was tightened to prevent leak- 
age around the pipe. A \%-in. needle 
valve and a street ell were then at- 
tached at the upper end of the pipe, 
and a bead weld was added to pre- 
vent the tube from slipping out of 
the packing gland 

The slip tube is mounted on the 
tank car as shown, with the proper 
size bushing to fit it on the vent line 
The dome cover is removed in order 
*Mr. Norris is with Sun Oj) Ce Delhi, La 
This item is based on his award-winning 
Plant Kink from the southern regional meet 


ng of the Natural Gasoline Ass'n f America 
Tyler, Texas, October 24. 1952 


VALVE STEM 
PACKING 
«” NEEDLE VALVE 2. 


PACKING GLAND 
MADE FROM 
EXTERNAL VALVE 
UBRICATOR 


OPTIONAL SIZE 
BUSHING TO FIT 
VALVE ON TANK | 
CAR J 


.” STANDARD PIPE [7] 
6 IN LENGTH fan 


uJ 


to set the slip tube to the desired 
outage, then the cover is replaced 
When the car has the proper outage, 
liquid will flow from the top of the 


Automatic Boiler Chemical Injector 


By L. L. POTTHOFF 
and SAM SUMMERS* 


sie ELIMINATE the human ele 
ment in addition of boiler water 
treatment, an automatic device was 
developed which requires no manual 
operation in the injection of treating 
chemicals 

It was found that the chemicals 
should be added at intervals consider- 
ably less than once each eight or 24 
hrs., because the treatment becomes 
more effective. A completely auto- 
matic injector was therefore built 
which would inject at 30-min. inter 
vals and operate on about a 7-day 
run. It consists chiefly of a length of 
16-in. pipe with two welding caps 
to form a tank of approximately 75- 
gal. capacity, and a feeder made up 
of a 7-day “Macnick” clock equipped 
with a disc notched once for each 
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30 minutes and an old discarded 
Hanlon-Waters pilot valve 

In operation, the disc which is at 
tached to the clock releases at 27 
minute intervals air to the pilot. This 
opens a motor valve and lets chem 
ical enter the hot well from which the 
boiler feed pump takes suction. There 
is approximately 6 psi. pressure on 
the boiler hot well and about 8 psi 
pressure on the chemical tank 

The motor valve is in an open posi 
tion for about three minutes out of 
each 30; however, this time can be 
adjusted as needed by moving the 
clock away from the pilot valve a 
short distance. Thus any amount of 
chemical can be added as is required 
The tank is equipped with a gage 
giass, and it has been calibrated so 
that the correct quantity of chemicals 
can be added each day 

This unit has been in 
about a year and it has required little 
or no attention except that once each 
7 days the tank must be refilled with 
treating chemical. Surplus equipment 
was used to construct the 
vice except for the clock 


service Tor 


entire de 


LOADING LINE ., ¥ VENT LINE 


slip tube. The tube is then pulled out 
as far as possible, the vent valve is 
closed, and the tube removed from the 
car 


10 GAUGE 
STEEL PLATE 


* 


4" PIPE ~e TACK WELD 


ROLLERS 


Want to Bend Plate? 
’ . 

Here's a Quick Way 
A* EASY method for bending 

steel plate, developed and used 
at the Calgary, Alberta, refiner of 
British American Oil Co. Ltd. is illus 
trated in the accompanying sketch 


The job was to bend 10-ga. steel plate 


255 








Complete 
Seating Contact! 


You know you've got it with... 


CHAPMAN 


Exclusive #:“3 Check Valve 


Nothing can “unseat” the disc-ring of this valve from its drop-tight 
contact with the body-ring . . . because clearance at the hinge-pins 
means that this contact is complete. There is no sliding action, conse- 
quently no wear, no leakage. And the pivoted disc is cushioned to an 
easy, silent closing . . . without slam .. . in installations that don’t 
have unusual piping arrangements. 

What's more, hydraulic laboratory tests at a top engi- 
neering school prove that the specially designed disc 
and streamlined valve-body reduce ew loss as 
much as 80°) under conventional swing-type check 
valves. See the graphs of these tests. .. and illustra- 
tions of the unique construction features of Chap- 
man Tilting Disc Check Valves... in Catalog 
No. 30 (yours for the asking). Write. 


Cross-section of the Chapman Tilting- 
Disc Check Valve. A feature of the de- 
sign is that the disc seat lifts away from 
the body seat when opening, and drops 
into contact when closing, with no 


sliding or wearing of the seats. 


THE CHAPMAN VALVE MFG. CO. 
INDIAN ORCHARD, MASSACHUSETTS 
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ito a 90* With an ap c<imé 7 10-ga. plate was then placed 
in. radius \ smaller pipe under the 
One end of a length o j-i large and tack welded to the larger 
liameter | Wi fi ened n le Then le pipe mi line was switched 
huck of a pipe lreadil machin on and th d-in pe turned slowly 
The ! id was supported y § hrot l t turn The plate 


id there was the 


CHANNEL 


TUBE SHEETS 


STEEL WOOL CHANG! 


“STEEL COVER 
PLUG REMOVED 


Of B 
FAULTY TUBE 


FLOATING TUBE 
SHEET COVER 


CHANNEL COVER REMOVED 


CHANNEL 


“TUBE SHEET 


CEMENT 
FILL 


CORK 
/ STOPPER 


EXCHANGER 
_— BLANKED 


es ae easy, temporary ai ‘ mpanying 
leaking tubes in heat exchangers entially of 


canbe made by two simple methods the faulty tu 

using cement or s wool, worked In the case of a horizenta! bundk 
out by maintenance personnel at the the repair can be done by removing 
Philadelphia refinery of the Gulf Oil only the channel cover. Distance CB 
Corp. They are illustrated in the ac between the tube sheets, is of course 





known Distance AC, which varies 
according to which tube is being re 
paired, is determined by measuring 
listance AB with a long rod and then 
subtracting CB from AB Then a 
close-fitting rod is cut to length equal 
to AC plus % in., and pushed through 
the faulty tube to the position in 
licated on the drawing Following 
this, steel wool is rammed in behind 
the rod to a depth of about six in 
This insures sealing off that end of 
the tub The other end is sealed 
with a steel, tapered plug at point B 
and the tube is thus out of service 
Repairing a vertical exchanger 
bundle is illustrated in the lower draw 
ing. the top channel cover only is 
removed, The leaking tube is located 
by applying 10 psi. air pressure on 
the shell side and filling the tubes 
with water Air bubbles will come 
out of the faulty tube at the station 
ary tube sheet end. The water is then 
drained out of the bundle, Distance 
XY between the tube sheets, is 
known, This distance, XY, less % 
in is marked off on a rod with 
which an ordinary cork stopper is 
forced through the faulty tube to the 
location Y in the tube sheet. The 
rod is withdrawn and the leaking 
tube is then filled with a thin mixture 
of a quick-setting cement which 
renders the tube out of service 





BLACKMER 


Self-Adjusting for Wear 


ROTARY PUMPS 


onl materials 
Handling --" hemicals 
Petro-er” ROM 


HEXANE TO TAR 


“FACTS” contains 
design and con- 
struction, mainte- 
mance, operation 
and application 
data for better 
pump service. 


WRITE FOR YOUR COPY 


BLACKMER PUMP CO. | 
GRAND RAPIDS, MICH. 
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ong-(aating Stainless Steel 


reduces maintenance at Gulf’s Lube Oil 
Phenol Extraction Plant 


| iy job after job, Stainless Steel repeatedly has The phenolic water accumulator—handling a 
demonstrated its ability to reduce maintenance solution of 10% phenol and some naphtha—is 
and resulting downtime through its excellent re- lined with Stainless Steel %," thick and 12” wide. 
sistance to corrosion and other severe conditions It has been in service for nine years and remains 
so often encountered in the petroleum industry. in good condition, although carbon steel plates 
For example, in the Lube Oil Phenol Extraction used previously blistered after two years of service. 
Plant (Multisol No. 3) at Gulf Oil Corporation’s The vessel operates at a pressure of 5.0 psi and 
Port Arthur, Tex., operation, three specific installa- at 170°F. 
tions of Stainless Steei have played an important 


In the extract heating furnace, the last 16 tubes 
role in reducing over-all downtime. 


are Stainless Steel and have been in service for 7% 
years without need for maintenance. Carbon steel 
tubes in these locations failed after 18 months of 
service. 

The drier section of the phenol tower itself is 
lined with Stainless Steel as a protection against 
rapid corrosion at tray level. 

There are many locations in your plant where 
the proper grade of Stainless Steel can help you 
maintain uninterrupted production. Our metal- 
lurgical and research personnel will be glad to 
assist you with recommendations. There is no obli- 
gation, of course. 


PHENOLIC WATER ACCUMULATOR 
is lined with Stainless Steel 
The Stainless lining has lasted 
nine years—against two years 
for carbon steel— and is still in 
serviceable condition 


OVER-ALL VIEW of Lube Oil 
Phenol Extraction Plant (Multi 
aol No, 3) at Gulf Oil Corpor 
ation, Port Arthur, Tex. The 
phenol tower is in the center and 
the extract heating furnace at 
the right. Both are equipped 
with Stainless Steel. 


ac 


UNITED STATES STEEL CORPORATION, PITTSBURGH + AMERICAN STEEL & WIRE DIVISION, CLEVELAND + COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
WATIONAL TUBE DIVISION, PITTSBURGH + TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. + UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


wit alt STEE LAPORT COMPARY, SEW YORK 


U-S°S STAINLESS STEEL 


SHEETS STRIP PLATES BARS BILLETS PIPE TUBES WIRE SPECIAL SECTIONS 
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" * e inserted in 1e 3-in. nozzle inside 
‘Stopper’ Permits Valve Repairs ae not talk | 


A handle of ‘,-in. pipe was weld 
steel plate, 5' in. in diameter, with ed on the top end as an aid in low 
4 in. of pipe extending below the ering and removing the tool. If de 
plate. The rubber plunger was then sired for various size vessels, the 
slipped on, with the wide portion pipe could be threaded for addition 
against the steel plate, and followed or removal of extra pieces of pipe to 
by a steel washer, 2% in. in diam- alter the length This type emer 
eter; the washer in turn being held gency valve can be made up and 
on by a pipe cap. The washer served kept for use for any kind of liquid 
not only to keep the plunger in po- materials where there is an opening 
sition but also as a centering device in the tank above the outlet connec 
when the emergency assembly was tions 





YOUR™ 


=. waswee WA Water Conditioning 
By R. V. STRUEBING* Problems 
HE rubber, plunger from an or. Require an 


length of pipe can serve as an emer- 


gency tank “stopper” to facilitate | ( ( | 
replacing a leaking plug valve on : [] IVI Ws 
the outlet line from a concentrated 
sulfuric acid tank The device has 
been used twice to change such 
valves at Skelly Oil Co.'s El Dorado 
Kans., refinery 


The materials are readily available 
and easily made up The plunger 
made a tight sealing internal valve 
so that there was no leakage or drip 
while the plug valve was being re- 
placed The hollow plunger showed 
advantages over a solid rubber valve 
in making a better fit over an ir- 
regularly shaped hole 

The emergency valve is shown in 
the drawing A length of % 
pipe was welded to a piece of 


A report like this, prepared especially for you, can 
and often thousands of dollars in unnecessary 
sroduciion losses 


IDEAS—Wanted! Wright Water Conditioning Service is complete! It starts with a 


scientific laboratory analysis of your individual water condition problems, followed by a 
Good ideas, plant shortcuts written proposal for the solution. After you adopt our recommendations, we make constant 
checks to insure proper performance 
yadgets, and the like are always TY . ' = ; a } bl W 
«2 . , 11s right rvi is available without cost or obligatior le recall yo 
valuable in your own plant. Why Field E zg ce ilab ’ ; gation ri us or call your Wright 
! ield Engineer today for a complete survey of your specific water conditioning problems 


save you hundreds 
maintenance costae and 





not pass some of your ideas along 


to others? Send them to us. alongs WRIGHT CHEMICAL CORPORATION 
» OLNCTS; SON cathe. te 5 GENERAL OFFICES AND LABORATORY + 635 WEST LAKE STREET, CHICAGO 6 
with photographs, sketches, et 


Don't worry about how they look 


, ILLINOIS 
Offices in Principal Cities 


Distributors of Nelson Chemical Proportioning Pumps ond 
Just include the important facts Refinite Softeners and Other External Treating Equipment 


We'll dress up the idea and put 
it on these pages 
Plant Practices Editor 


PETROLEUM PROCESSING CHEMICALs 
1213 West Third St 
Cleveland 13, Ohio 





Specializing in Water Conditioning 
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‘ ' DUPONT pg MOURS § ( 
ETROLEUM CHEMICALS oI 
trungion 98 


Complete your reference file 
on gasoline dyes with this helpful book| 


The use of gasoline dyes has always presented a 


number of handling and addition problems. Now, 
all the information a refiner needs to have about 


col 


oring gasoline is available in one compact book- 
let, 

The lastest methods of dyeing gasoline are fully 
discussed. It explains in detail the dry dye eductor 
system as well as the various other methods of 
addition by dye pot. 

The booklet also gives complete information on 
all DuPont gasoline dyes—including solubility 
charts and spectrophotometer curves. And it con- 


tains much helpful information on handling dyes; 
such as how to remove dye stains from clothing 
and equipment plus useful shipping information, 
In order to have this booklet on file for ready 
reference, ask now for a copy of “Du Pont Gasoline 
Dyes.’ Address your request to the nearest Du Pont 
Petroleum Chemicals Division district office. 


Better Things for Better Living 
through Chemistry 


Petroleum Chemicals 


E.1.DU PONT DE NEMOURS & COMPANY (INC.) 
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P ET RO LE U M ry &§Ooe 8 8 § N G PATENTS 


By Peter J. Gaylor, Patent Attorney, Gaylor, Cifelli & Jurick, Newark, N. J. 





titanium carboxylate. According to 
the Du Pont patent 2,621,195, such 
polytitanyl products are colorless to 
brown liquids or solids exhibiting 
novel surface-active properties 

In one example, steari acid is 
heated with tetraisopropyl titanate at 
50° C. for two hours, and a moder 
ately viscous light brown liquid re 
sulted. It was cooled to room tem 
perature and the controlled amount 
of water was added dropwise with 
agitation. The resulting liquid then 
was heated at 50° C. under reduced 
pressure to strip off the isopropanol 
by-product A light brown, waxy 
residue was obtained which was ex- 
tracted with acetronitrile to remove 
unreacted stearic acid. The product 
was found to 15 moles of 
stearic acid pet iole of titanium, Le 
t was polytitanyl sesquistearate 

Since the polymers possess nove! 
surface-active properties (the patent 
loes not amplify this), they are 
claimed to be particularly valuable 
as detergents and additives for lubri 
cating oils, as well as greases, paints, 


STREAM YIELD (70 COLOR SHOWN) BBLS 01,/ tov C0 77 BAUMTE 


Patents Issued in December 
PER CENT ADDED MOISTURE IN BAUXITE: The following classified listing 


gives the patent number, patenter 

or assignee, and a brief descrip 

tion of all patents believed to be 

FIG. 1—Effect of added moisture on decolorizing power of “dry” bauxit $s of interest to the petroleum proc 
2,596,942 Socony-Vacuum Oil Co.) essing industries, as contained in 

the Official Gazette of the U. 8 

Patent Office for December 2, 9 

16, 23, and 30 1952 Vol. 665 


Decolorizing Efficiency of Bauxite Nos. 1.5 
Is Improved by Addition of Water PROCESSES 


Catalysts 


Conversions 


» HOO 1600 


Titanium 


Y heatir 
i 


4 





OU CAN'T PUT OUT FIRES 
WITH GUESSWORK ! 





NATIONAL 


FOAM SYSTEM INCORPORATED 
WEST CHESTER, PENNA. 
Headquarters for Foam Fire Protection 


To obtain more data on advertised products see page 280) 





Patents 





ips Petroleum C 
nm apparatus 
2,622,9 (Standard Oj] C Ind.) Preventior 
of ion in pipe lines ising electromag 
netic co 
623,009 (Standard Oi] Development Co.) Re 
generative aluminum chloride process 
623,011 (FE. I. du Pont de Nemours & 
Preparation of olefins by particulate 
carbonization 
623,075 (Standard Oil Co.) Isomerization 
saturated hydrocarbons with sulfuric 
2,623,515 (Standard Oj| Development Co 
paratu for gasifying carbonaceous fuel 
2,623.911 (Koppers Company, Ir lsomeriza 
tion of aromatic compounds 


Hydrocarbon Synthesis 


2,620,262 (Stanolind Oil and Gas Co.) System 
for synthesis from hydrogen and carbon mor 
oxide with fluidized catalyst 

2,620,313 (Standard Oi] Development Co.) Re 
generation of fluidized ror xide catalyst 

2,620,346 (M W Kellogg Co.) Synthesis of 
organic compounds by hydrogenation of CO 

2,620,347 (Ruhrchemie Aktlengeselischaft, Cat 

hydrogenatior f arbon monoxide wit?! 
catalysts 
Standard O Deve t Co.) Hy 
drocarbon synthesis process wit stage 
coke gasificatior 

2,621,117 (Texaco Deve 5 Prepa 
ration of hydroger ane rbon ionoxide 
ga mixtures 

2,621,203 (California Research Corp.) Adsorp 
tion separation of hydr arbons and oxy 
genated organ mpounds 

2,622,089 (Phillips Petroleum Co.) Method of 

rming att | gas t ’ e hydroger 

carbon monoxide synthesis gas 

70 «(Standard Oj] Development ¢ ) Ap 
paratus for hydrocarbon synthes 

2,623,021 (Standard Oj] Development Co.) For 
mation f an attrition-r t Fischer 
Tropsch catalyst 

2,623,022 (Standard O velopment Ce 
Preparation of a sintered hydrocarbon-syr 
thesis catalyst bed 
623.057 ‘(Hydrocarbon Re Hydrocar 
bon synthesis 
23.058 (Standard O v pment C 

for the synthesis ’ hydrocarbons 
carbon monoxide d hydrogen 
(M. W. Ke kz C Hydrogenatior 


xygenated orgar pounds 


Refining 
2 619.8514 «The 
t atior 


> 420.047 «St 
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) 
quid 
Petr 
conversion pr ess 
pebble heater 
(Standard Oj) 


eum 


PRODUCTS 


Chemicals 


620,259 «Union O 
turer of hydroger 
ammonia 
(Standard 


dist it 


(Standare Development 


turation p 


(Stand Development 


¢ 


yunds 


(Standard 0 Development 
on f unsaturated rbony 


s from gly 
«She Development 


slefins 


beratl 
? 621,205 
of efins 


2,622,.069-70 (Petr 


and 
jocony-Vacuur 
1-fluoroethane 


imines fror 


Airetool ball bearing motor with 
single expansion cutter head for 
cleaning straight tubes. Motor is slip- 
fit constructed, and has front and 
rear ball bearing thrusts. 





"RIGHT-WE'LL 
USE AIRETOOL 
EQUIPMENT." 


Scaled tubes and leaky tube 
joints cut capacity, increase 
operating costs. AIRETOOL 
tube cleaners and tube ex- 
panders keep tubes at peak 
efficiency, reduce down-time 
due to tube failures. Power- 
ful, high speed cleaners 


quickly and thoroughly re- 
move even the hardest 
deposits from straight or 
curved tubes. Tight, leak- 
proof tube joints can be 
assured everytime, when 
they are rolled automati- 
cally, accurately, with the 
unique AIRETOOL Tube 
Expansion Control System. 

You'll have an improved 
tube maintenance program 
and better tube efficiency if 
you specify AIRETOOL 
tube cleaning and tube 
expanding equipment. Do 
it today. Literature upon 
request 


Airetool direct drive condenser 
cleaner. Cleans straight tubes 
8 12" LD. Air or steam 
driven. Removes all scale de 
posits regardless of condition 


There's an Airetool 
Tube Cleaner and 
Tube Expander Fou 
Every Type of 


Tubular Construction 
joints. Eliminates danger of over or 


~ 
‘rg 
AIRKTOOT 
under expansion. For field, shop or new 4 4 


work. MANUFACTURING COMPANY 





Airetool Tube Expansion Control System 
automatically, accurately rolls tube 





BRANCH OFFICES: New York * Chicago 
Philadelphia * Houston * Tulsa * Baton 
Rouge * Hudson Heights (N.J.) 

REPRESENTATIVES in principal cities in U.S.A., 
Canada, Mexico, South America 


SPRINGFIELD, on10 | 
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INSULATE 
YOUR 
CONDENSER 
TUBES? 


You may be doing 
just that if your plans don’t 
include CHLORINATION 
EQUIPMENT for slime control 
by WALLACE & TIERNAN. 

Chlorination equipment 
because it controls slime that 
grows on the walls of condenser 
tubes not protected against it. 
Enough of the growth even- 
tually seriously reduces heat 
transfer efficiency — actually 
insulates your steam from the 
cooling water. Back pressures 
go up, production drops, oper- 
maintenance costs 


ating and 


eventual shut-down 
becomes necessary for regular 
clean-out periods. 


rise, and 


Wallace & Tiernan equip- 
ment because it is 


sturdy 


versatile, 
and dependable — 
proven by thousands of success- 
ful installations, vouched for 
by satisfied users everywhere- 
and because there’s a Wallace & 
Tiernan chlorinator for every 
job. Write today for informa- 
tion on how Wallace & Tiernan 
chlorination may help you solve 
your slime problem. 


NO water 


Is 
Pega rdles S 
Source . 
helps 
Process 
Water. 


of the 
. « hlorinatioy 


reduce Slime ir 
} 


or COOling 


WALLACE & TIERNAN 


COMPANY, INC. 


AN HEM 


NEW JERSEY 


R > PMENT 


REPRESENTED IN PRINCIPAL CITIES 
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Processing, general 
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FOR LEADERSHIP 
IN EXPANSION JOINTS 


Corruflex Packless Swing Joint 


wing with [\vsco 


ADSCO... leading the field in expansion joints... because 
only ADSCO makes a complete line. This is important to 


you, for no other manufacturer can offer an impartial rec- 
ommendation between slip and packless joints. ADSCO 


does not have to recommend the wrong joint simply 


because it does not make the right one. ADSCO makes 
the right one and can sell exactly what you need. 

Phe Corruflex Packless Swing Joint described on this 
page ts an illustration of the completeness and thorough- 
ness of ADSCO’s line. Here is a joint engineered for spe- 
cial piping conditions. In piping arrangements where 
normal anchoring ts impossible, as in elevated pipe lines, 
the Swing Joint absorbs lateral motion as shown in Draw- 
ing 2 or angular rotation as shown in Drawing 3. In the 
Swing Joint, the bars absorb the thrust of the line. 

Whatever the problem, there is a specific ADSCO 
joint to solve it. Call an ADSCO representative or write 
for further details. 


2. Swine Joint absorbing lateral motion 


rement Showine Suime 


al Motion 





3. Swing Joint absorbing angular rotation 


ENGINE 
ERED 
EXPANSION JOINTS PRO IRAINERS 

HEAT EXCHANGERS DUCTs EPARATORS 


STEAM TRAPS METERS 


AMERICAN [)ISTRICT STEAM COMPANY, [ NC. 
NORTH aa si NEW YORK 
Siuce 1877 
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OIL-WATER 


SEPARATORS 
FOR 

REFINERY 

WASTE 





7) te 
a a ~ 


This photograph shows a typical Hardinge Oil-Water Separator operating in 
a west coast refinery waste water disposal plant. It is removing floating oil 
and solids from 107,000 barrels of oil daily at a total operating cost of 
0012 cents per gallon. 


The separator, (also called a Rectangular Clarifier), consists of a 57’ x 150’ 
rectangular tank, spanned by a traveling carriage, equipped with skimmer 
and scraper, which skims the floating oil from the water surface and removes 
the settled sludge from the tank bottom. More than thirty such Hardinge 
Separators are now operating in oil refineries in the U.S.A. 


HAR DIN.GE 


YORK, PENNSYLVANIA— 240 Arch St. Main Office and Works 


NEW YORK 17 @ SAN FRANCISCO 11 @ CHICAGO 6 @ HIBBING. MINN. @ TORONTO 1 
122 E. 42nd St. 24 California St. 205 W. Wacker Dr. 2016 First Ave. 200 Bay St. 
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Valves & Fittings 
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another leading refiner who desalts with PETRECO 


The Standard Oil Company of Ohio ts refining organizations who install, use 


a long-time user of 


Petreco Electric and re-order. Petreco invites you to 


Desalting. Like many other oil indus check into the large number of lead- 


try leaders, Sohio installed a Petreco ing refiners who, like Sohio, use 


desalting plant in one refinery, then Petreco Electrospheres 


repeated with Petreco in another. 


For descriptive literature and complete 


The merit of a refining process often information on Petreco desalting, call 


can be appraised by the caliber of the or write 


PETROLITE CORPORATION 
PETRECO DIVISION 


PETRE<SO 


ELECTRIC PETROLEUM PROCESSING 





3202 South Wayside Drive, Houston 1, Texas 
1390 E. Burnett Street, Long Beach 6, California 


PETROLEUM PROCESSING 


CRUDE OILS: REMOVAL OF SALTS, SOLIDS, OTHER IMPURITIES; DEHYDRATING 
DISTILLATES: ACID TREATING; CAUSTIC TREATING; DOCTOR TREATING 
FUEL OJLS: DESAPONIFICATION, ASH REMOVAL 


To obtain more data on advertised products see page 280) 





Wulemulic Stinklets 


TERRIFIC That's the word that insurance underwriters 
use in describing the new “Automatic” SPRAY Sprinkler 
It's a “Sure Fire Killer”, designed for quick action 


and maximum effective distribution of water 


Property owners get protection-PLUS in all types of 
buildings with this vastly improved fire fighter that 

can be installed on both exposed and ce ncealed piping 
systen And Automatic” SPRAY Sprinklers are easily 
t no 


interchangeable with obsolete device co 


than old style sprinkler: 


This important advancement in the science of fire 
safety is further reason why “Automatic” Sprinkler is 
universally recognized as FIRST IN FIRE PR( ITECTION |! 


New literature available on request 


q UL LISTED AND 


"\ a 
. \ FM APPROVED 
a wat ®. 


Sounkleo 
CORPORATION OF AMERICA . YOUNGSTOWN, OHIO 


OFFICES IN PRINCIPAL CITIES OF NORTH AND SOUTH AMERICA 
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Instruments 


Gaskets & Seals 


Miscellaneous 
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New ADL Mechanical Division Building 





Design and construction of 400 gallon capacity 
vessels to contain liquefied gases near 400 degrees 
below zero F was a recent example of ADL prototype 
development. 

Reducing costly evaporation losses took high-vacuum 
insulation at a pressure of | x 10 © mm Hg, as well as 
knowledge in extreme low temperoture engineering — 
even under severe transportation heat leaks of only 
1/12 watt/sq. ft. occurred. 

ADL experience in many areas of science and engi- 
neering produced this unique prototype. 


THERMODYNAMICS - HEAT TRANSFER - REFRIGERATION TO MINUS 456 F - VACUUM ENGINEERING 


S 


Write for Brochure PP 16-1 
MECHANICAL DIVISION 


Arthur D. Little, Inc. 


CREATIVE TECHNOLOGY SINCE 1886 








QUE 


PROTOTYPE 
DEVELOPMENT 


I. lack of personnel 





has halted development of your new 
ideas or new products, the 
ADL Mechanical Division can take over and 


bring them to complete maturity. 


Arthur D. Little, Inc., has blended 

its scientific and engineering skills in 

the Mechanical Division to provide industry 
with a unique service... 

prototype development of equipment 
requiring a high level of engineering. 
Scientists in the fields of 

chemistry, physics, metallurgy, mathematics, 
biology, electronics and technical economics 


can be called on as required. 


Our staff is experienced in 
interpreting the ideas of industry and 
following through with the 


perfection of specialized equipment. 


30 MEMORIAL DRIVE, CAMBRIDGE, 42, MASS. 








How INCO HIGH-TEMPERATURE 
ENGINEERS SEEK 
THE ANSWER TO A PROBLEM 


Inco High-Temperature Service is 
ready to assist you on metal 
problems at high heat with all its 
knowledge of high-temperature 
metal performance. 


in laboratories at Bayonne, N. J., and 


/ Huntington, W. Va., creep tests mea- 


sure the load-carrying ability of various alloys 
° . High-Temperature Test Racks are supplied in different styles or 
shapes when necessary for placing in the corrosive atmosphere. All 
are basically a selection of different metals 
simultaneously to the corrosive conditions 


at temperatures up to 2100 F. 


which are exposed 
Other tests are constantly adding to the knowl- 








edge of how metals behave under varying de- 





grees of heat and corrosive conditions. These 
laboratory studies are extended by field work. 


Investigation of metals serving in high-tem- 


ig above, to observe the effects of corrosive at- 
perature applications reveals why some metals 


: : ‘ mospheres. These carry a selection of different 
stand up where others fail. Corrosion is often . 


the most important cause of damage and 


failures. 


In field work Inco Engineers make use of High 


Temperature Corrosion Test Racks, shown 


Send for your copy of this 
new High-Temperature 
Work Sheet; it sim 
plifies gathering the full 
story of your problem 


alloys which are placed right in the existing 
equipment to give a direct comparison of 
the various materials under actual service 


conditions. 


After removal, the samples of various alloys 
are examined. The suitability of the alloys or 
the degree of damage is evaluated from the 
appearance of scale, the depth of attack, and 
other data derived from metallographic study 


and mechanical testing. 


In your high-temperature problems, whether 
in present activities or in new projects, Inco 
High-Temperature Engineers will be glad to 
work with you. Let them send you the High- 
Temperature Work Sheet... to aid you in ex- 
plaining your preblem. Then see if Inco Engi- 


neers cannot help solve your difficulty. 


a 
NCU | THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5,N. Y. 
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Charles B. Duke, who joined Sun 
Oil Co. as a yield clerk at the Marcus 
Hook refinery in 1934, has been ap- 
pointed manager refinery 


and 


supply 
distribution 
division of the 
manuf acturing 
department, suc- 
Donald 
Lincoln who died 
in December 
Edwin iH. 
Sampson, Jr. has 
been appointed 
assistant 


eding 


man 
ager of the d 
vision in charge 
Mr. Duke of supply, and 
Wirt R. Robinson 


manager in charge of dis- 


assistant 
tribution 
Duke served in the 
department 
he was sistant 
in the supply and distribution division 
Prior to joining Sun, he worked for 
a number of Philadelphia banks. He is 
a native of Norwood, 
member of the API 
Sampson joined the firm in 1931 at 
Marcus Hook in the yield department 
A native of Eddystone, Penna., he 
was with Sun Shipbuilding and Dry 
Dock Co. prior to coming with Sun 
Robinson, a native of Atlanta, Ga 
joined Sun in 1933. Before that he 
was vice president of the Ediplate 
a company formed to manufac- 


manufacturing 
1936 to 1947 


advanced to special as 


from when 


Penna., and a 


a seamless metal 


patented 


float he had 


Prof. Robert W. Schiessler, director 
of American Petroleum Institute's 
Project 42 at Penn State College, will 
receive the $1,000 Precision Scientific 
Co. Award in Petroleum Chemistry at 
the American Society’: 
123rd national 
Angele March 16 

Much of Dr Schiessler 
work ha 
determ 
carbons 


Chemical 
meeting in Los 


recent 
synthesizing and 
properti of hydro 


Project 42 is concerned with 


been on 


ning the 


pure hydrocarbons in the lubricating 
il range. The 


award is given “to 
recognize encourage and timulat« 
outstanding research achievem¢ 
the field [oe roleum chem 
and Canada.’ 
Project 42 since 
Dr. Schiessler ha 
State 


the United State 


Director of 1947 
been on the Penn 


1942. He 


sé hool 


faculty ince 
graduated from that 
received an M 
1941 and his Ph 
in 1944, He is act 
and is the author 
graph n 
Previous 
which was established in 1948 
Dr. Bruce H 
ical engineering at 
tute of Tec 


hydrocarbon synthe 
winners f the Award 
include 
protessor of hem- 
California Insti 
hnology; Dr. Kenneth S 


Sage 
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dean of th ‘olleg of Chem 
University of California and 
former director of research for AEC 
and Dr. Louis Schmerling and Dr 
Viadimir Haensel, both of Universal 
Oil Products Co 


Pitzer 
istry at 


ianager oft 
.’s Middle East 

Refineries Dept., is super- 
planning and c¢ truc 
tion of it 100 

OOO bed retinery 

at Aden, on the 

ted Sea, in Saudi 
Arabia He has 

been with the 


Ss. W. Adey, London, n 
Anglo-Iranian Oi] C 
Division, 


¢ 


intending the 


company 
1923, spending 14 


Since 


Mr. Adey 


years at 
finally becoming 
Works Manager 
In 1937 he was 
transferred to the 


2ofin 
vetinery 


Abadan, 


Engi- 
Branch 
at London He 
erved the Ministry of Fuel and Power 
during the war, was transferred to 
New York office and 
in 1948 returned to England as man 
ager of the Refinery 
Branch 

R. Hedley Sheldrake, resident man 
ager of the Aden refinery project 
joined Anglo-Iranian in 1944, in an 
engineering capacity in the 
fice. He went to Haifa in 
later to Abadan 
charge of 
Scotland 


neering 


Mr. Sheldrake 


the company’s 


Engineering 


home ot 
1947 
subsequently 
projects in 


and 
taking 
Iceland and 


The Aden refinery program in 


constructing a port which wi 
bring 
Gulf, The 


include LW atmo pheri 


commodate tankers 


om the ian 


ng unit 
extrac ) ni and pow 
Some 00 
technician 
anchored off 


the constructi 


James ©. Harris, 
ist at the Nitro, W. Va 
Monsanto } ] 
chemicals « 
named a 
Dr. Harr 
1943 as a 
vision. A 
College 


ra. 


Carol Eberhart, secretary to the 
supervisor of processing at The Texas 
Co., New York City, has been nom 
inated as “first lady” of the petro 
leum industry by the Desk and Der 
rick Club of New York, Inc 

A “Woman of Achievement” to be 
honored for outstanding accomplish 
industry at the In 
Petroleum Exposition in 
May 14-253, will be named 
by the Association of Desk and Der 
rick Clubs of North America, whos« 
women employed in the 
petroleum industry 

Winner of the contest will receive 
an expense-paid trip to the oil show 
and honored at a banquet during the 


ments in the oil 
ternational 
Tulsa next 


members are 


attalr 

Miss Eberhart, who has been with 
The Texas Co. for 21 years 
strumental in 
club in New 


1951 and 


was in 
organizing the D&D 
York City in the fall of 
served as its first president 


The research, application and serv 
ices activities of the Research and 
Department of Ethyl 


have been realigned, to create 


Engineering 
Corp 
a stronger or- 
ganization for 
carrying out 
both 


service 


customer 
and re 
search in the fuel 
additive field. In 


Mr. Lovell 


Scales 


place of five li 
visions at the 
company Ss re 
search labora 
Detroit 


major di 


tories in 
three 
visions will op 
under J. B. 
Recearch 
Application 
headed by Richard K. Scales 
The Prod 
uct Research Division will be di 
rected by Wheeler G. Lovell. The 
Chemical Research and 
ment Division will continue to fun 
tion esrentially unchanyed 
Kirby, both at Detroit 
manufacturing 


Mr. Guy 
erate 

Macauley, Director of 
The Product 
will be 
ii director 


Division 


Automotive 


Deve lop 


under 
George 
at the 
Baton Rouge, La 

The Product Application Divi 


and 


center at 
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has two main sub-divisions; Tech 
with Dan M. Guy as 
director and Engineering Research 
headed by Harold Gibson. The two 
research groups of the Auto- 

Products Research Division 
are Additives and Deposits, under 
Hymin Shapiro and Engine Combus 
tion Research Howard 
Hesselberg. 


nical Service 


main 


motive 


headed by 


. . . 


Eugene Holman, president of Stand- 
ard Oil Co. (N. J.), has been named 
as one of four new vice-chairmer. of the 
Dept. of Commerce's Business Advis- 
ry Council, Leonard F. McCollum, 
president of Continental Oil Co., has 
been elected as one of five new mem 

bers of the Council 


William P. Gage was named presi- 
dent and a director of Grace Chemi- 
cal Co., New York, on Feb. 1. He 
has been vice president in charge of 
manufacturing for Shell Chemical 
Corp. since 1941, Grace Chemical, 
organized in 1952, is engaged in con 
struction of its first manufacturing 
unit, a $20 million nitrogen plant, 
near Memphis, Tenn 

Mr. Gage joined Shell Oil Co. in 
1920 at the laboratory, 
Wood serving as 


research 
River, Il later 


head of the gas department and as 
sistant superintendent of the Hous 
ton refinery. Still later he was ap- 
pointed head of research and devel 
opment for Shell in New York be- 
fore transferring to Shell Chemical 


New president of the American 
Institute of Chemical Engineers is 
Wm. T. Nichols, director, general en- 
gineering dept., Monsanto Chemical 
Co., St. Louis He succeeds W. IL. 
Burt, vice-president, manufacturing 
B. F. Goodrich Chemical Co., Cleve- 
land. Chalmer G. Kirkbride, presi- 
dent and director of Houdry Process 
Corp., Philadelphia, was elected vice- 
president. Stephen L. Tyler, execu 
tive secretary and C. R. DeLong, 
treasurer, both of New York, were 
re-elected 

Four new directors also were 
chosen by the AIChE; they are 
Eger V. Murphree, president of Stand 
ard Oil Development Co., New York 
George G. Oberfell, consultant and 
retired vice-president of Phillips Pe- 
Zartlesville; Wm. T. 
Nixon, manager, design division, en 
gineering and construction dept., The 
Atlantic Refining Co., Philadelphia, 
and Lee Van Horn, vice-president 
for research and development, The 
Fluor Corp., Ltd., Los Angeles 


troleum Co., 
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Jacketed Pipe, 
Pumps, Valves 
and Fittings eee 


Jacketed Meter, with set-bock register, for 
measuring viscous liquids 


751 KENTUCKY AVE 





HETHERINGTON & BERNER 


At left: Jacketed 3-Way Plug Cock. 


Below: Cutaway section of Jack- 
eted Cock, showing packing gland 
construction. 


for maintaining uniform tempera- 
tures (hot or cold) in process pipes 


Regardless of whether the material is be 
ing heated or cooled in the processing, and 
what heating or cooling medium is being 
used, H & B jacketed fittings are available 
for all applications. Steam, hot water or 
hot oil may be used for heating, cold water 
or brine for cooling 

H & B can save you money on your 
jacketed pipe and fitting requirements be 
cause we buy all standard size pipe from 
the mill in carload lots, make our own 
special flanges in quantities, and are tooled 
up for making jacketed equipment at low 
est possible price. Write for Bulletin J-50. 


INC. 


INDIANAPOLIS 7, IND. 
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Supervisory per- 


retired from the Gen- 


Two long-service 
e 


sonnel hav 
eral Petroleum Corp 

W. M. Manley retired after 
than 40 years in refinery and pro 
duction operations with the company 
and its affiliates. With General Petro 
leum 1913 when he was em- 
ployed as a stillman at the Vernon 
refinery, he has held the post of assist- 
ant superintendent at the Torrence 
refinery since 1945. A native of Den- 
ver, Col. he is a member of the Fore- 
man's Club of Los Angeles. 

Lloyd H. Mathews, electrical su- 
perintedent at Vernon, has held that 
post since 1947. Before that time, he 
was engaged in production depart- 
ment operations in the San Joaquin 
area. A native of Santa Ana, Cailif., 
his service with the company started 
in 1919 


more 


since 


William F. Thiede, general man- 
ager of the East Coast Manufactur- 
ing Division, Esso Standard Oil Co., 
at Bayway, has been appointed as- 
sistant general manager of 
over-all manufacturing operations at 
New York, succeeding Paul E. Kuhl, 
on leave of absence with the PAD 
Mr. Thiede’s appointment was ef- 
fective Jan. 1 

Harold G. Mangelsdorf, who has 
been general superintendent at Bay- 
way, will succeed Mr. Thiede as gen- 
eral manager of the East Coast Man- 
ufacturing Division Other changes 
at Bayway include 

Daniel L. Hussey, formerly assist- 
ant general superintendent, to gen- 
eral superintendent succeeding Mr 
Mangelsdorf; Claude I. Bigelow, head 
of the refining division, to process 
superintendent; Daniel T. Gregg, 
technical assistant, pressure distilla- 
tion department, to head of the re- 
fining division, and Everett F. Mec- 
Ternan, formerly superin- 
tendent, to special assistant to the 
process superintendent 


Esso’'s 


process 


. * * 


B. L. Ray, A. Bruce Boehm and 
J. P. Warner are new directors of 
Enjay Co., petrochemicals marketing 
subsidiary of Esso Standard Oil Co 
Ray and Boehm replace L. E. Ulrope 
and E. H. Collins, while Warner's is 
a newly-created directorship. Ray is 
director and assistant general man- 
ager of marketing for Esso; Boehm 
is Enjay’s assistant general sales 
manager, and Warner is general su- 
perintendent of E Rouge 
retinery 


30's Baton 


John A. Brooks has been appointed 
group leader in the pilot plant divi- 
sion of the Whiting, Ind., research 
department laboratories of Stand 
ard Oil Co. (Ind.). He joined Stand- 
ard in 1946 as a chemical engineer 
and graduated from Illinois Institute 
of Technology 
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dwide experience 
Foster Wheeler § ao than 250 process 


wg over 40 foreign countries is saving 
un 


oa , th time and money. 


FOSTER WHEELER CORPORATION 


165 i ere wee oe oe oe NEW yor x« 6, NEW yor x« 
process units 
complete refineries | Wi 
complete chemical plants 








Construction continues 
at England's 
largest refinery. 


A recent completion 
at Edmonton. 


Catalytic cracking 
and other units 
under construction 
in France. 


FOSTER WHEELER 


Complete engineering facilities 
at New York, Paris, London, 
St. Catharines, Ontario and Houston, Tex. 
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Ethyl Names Fuel Technologists 
‘ zation of the fuel tech 
n of Ethyl Corp 


been mpleted with 


Reorgan 


sales 


regional 
hnolo 
the 
yn 
Fuller as 
42 Mr 
who has 
ialized in re 
finery technology 
th the 


sinee 


Mr. Fuller 


three assignments 
ern 
Robinson entral re- 
Chicago; and Martin L. Als 
southern region at Tulsa. Her 
Peters continues in the west- 

Los An 

} 


chemical engineer from 


nea 
“ole east 


Fred P 


region a 


y Sg 
gele 


versity Was supervisor 


tions at So- 


I + opera 
cuum Oil Co.'s Paulsboro 
Ethyl 


a chem 


refinery before 
ptember. Mr. Robinson 
engineer from Purdue, joined the 
firm in 1946 and was manayer of the 
gasoline testing at Yonk 
ers, N. Y., before his new assign- 
ment. Mr. Alspaugh, chemical 
from Oklahoma A & M 
with Ethyl 16 years and served 
neer at the Detroit 


coming to the fuel 


joining 


’ 


laboratory 


engi- 
ginee! has 
peen 
research eng 
itories before 


technology section 


Petreco Expands Research 
Petreco Division of Petrolite Cor; 
ompleted an addition to their 
ilities at the Webster 
laboratories. It in 
1500 


has 
research fa 
Groves, Mo 
Ximately 


ludes 
floor 
inforced 


appr 


Sq ft ot 


new, two-story re 


pace In a 
mcrete and brick building 
The structure will contain fa 
fundamental] investigation 
and for study of 
f the 
esses de\ 
expansion 


troleum processing 


New Engineering Firm Set Up 


Engineering Corp. a new 


firm ha ‘ 


Stracho 


engineering tablished 


in Shre 


£ 


PETROLEUM PROCESSING 
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of United Gas Pipe 
n 1I9FO, has been de 
gineer in the design 
A. O. Smith 


levelopment dept 


Milwaukee 


Corp 


Stracho will offer services in weld- 
wedure ¢ 
msultation. and 


will be 


ontrol, in 
laboratory 
available 


research, pr 


spectlion, ¢ 
testing. Engineers 
for work on 
line plant and dehydration plant pip- 
refineries; zg 

lines; che 


compressor station, gpaso- 
ing process 
and oil 

¢ 


plant piping, et 


piping in 


transmission mical 


B&W Promotes Metallurgists 
Harold D. New- 


The appointment of 
ell as consulting metallurgist and 
John J. B. Rutherford as chief met 
illurgist of the Tubular Products Div 

Babcock & Wil- 
cox Co., has been 
announced Mr 
Newell has 
metall 


1927 


chief 
since 
. ca new 


&, 


ad 


post, he 


“ 


Mr. Newell 


work 
tion 

supervision 

search 


the laboratory Mr. 


t 
to devou 


Rutherford 


tallurgical problems. With 
B&W since 1919, he has pioneered 
the de\ alloy tub 
in petroleum, chem 


cific me 
elopment of many 
ng steels for use 


il and generation industries 


Mr. Rutherf W is 
stant hief metal y , wi 
ch section 
and 


power! 
been as 
now 
be in charge 
process and pr development 


t 
) 


u ymier ervice Prior 
ciation with B&W in 1938, 
with Am 
and U. S. Steel 
au i le, “Heating 
Failure in the January 
PETROLEUM PROCESSING 


Kellogg Promotes Wickham 
Henry P. W 
with M. W 
pro ing level 
2¢] ted to nanage the firm 
Division. His 
erned 


long i ) 
Fluid 


pment 


khan 


Kellogg 


expanded Operating 
ties will be largely con 
the plans 
ce. The divi functions include 


peraling ting 


t ! ‘ technical serv- 


Kellogg-de- 


manage! f construction 
pany. He d Kellogg 
that time ha 
lepartment, most recent 
manager. Mr. Smith 


Michigan 


in civil engineering 


joine 
been 


1936, and since 
the same 
i sistant 


‘ 


a graduate of with a 


B.S 


Clarridge Up at Taylor 

talph E. C 

chief engineer Taylor Instrument 

replacing Karl H. Hubbard, who 

; made technical director, Replacing 
Clarridge as 

the appli 


arridge been made 


man 
per ol 
cation enpinee! 
ing dept is 
George E. How 
ard, formerly as 
jlant mar 


Mr. Clarridge 


Clarridge 
graduate 
State and 
Taylor 


fart 
Start 


been with 


ar ‘pt. ¢ Mr. Howard 
ph y 
transferred to the 
134 


State praduate 


application engineering dept. in 
Howard, also an Ohio 
has devoted his work in the applica 
engineering dept. to the 
and textile 


with the « 


tion petrole 


um, chemical industries 
Hubbard 


since 1928 


has been ymipany 


joining as a researcher and 
coming head of the department in 
31 From 1938 to the present, he 
chief engineer, In his 
technical 
and be 


served as 


Ww cal ity as director 


Will act as consultant 


msible for firm's research a 


ville 


Chiksan Expands at Brea 


Expansion of the Chiksan Co, plant 
f under way to 


at Brea, Calif., i now 
area and warehouss 
facilities. A nev 


area will prov 


28 OOO 
ided 
cture is completed 
jacent to the 


build np The 


Fluor Sales Changes 
M. A. Ellsworth, 


president of the ontinent area 


rmerly \ t 
mid 
lent ind 


with 


made vice pre 


Fluor Corp 
Ange le 


has been 
director 





AFTERBURN STOPPED 


before it starts 


| FILTERS PLANT 
STREAM 
ANALYZER 


FLUID 
CATALYST 
REGENERATOR 


co 
CONCENTRATION 








with the 
Baird -Associates 
PLANT STREAM ANALYZER 


Problem .. . kluid cat cracking unit, operated for maxi- 
mum gasoline production, falling below scheduled output. 
Cause .. . Drastic readjustment of operating variables 
necessary to stop severe afterburning in the catalyst regenerator. 
Approach .. . Continuous analysis of CO concen- 
tration in the regenerator flue pas, to provide instant and 
unmistakable indication of the start of burning to di- 
oxide minutes before the resulting afterburn could 
he detected by any other means. 
Instrumentation . . . Baird Associates infra- 
red type Plant Stream Analyzer, for simplicity, speed, 
sensitivity, and reliability under plant conditions. 
Results... Operator used the lean-phase water sprays as 
soon as the Analyzer revealed the distinct warning drop in CO 
concentration, This permitted stabilization with only minor re- 
adjustments of operating variables. Average output rose to well 
above nominal rated capacity for the unit, and remained there 
in routine operation. 
This plant-tested application can revolutionize your 
f.c.c. picture. Let us tell you about it in detail. 


PROCESS CONTROLS 


Of Baird A OCldle " Ine. 


UNIVERSITY ROAD CAMBRIDGE 38, MASSACHUSETTS 


(To obtain more data on advertised products see page 280) 








appointed 


years, suc- 
ntly named 
r Corp 
Oklahoma 
3 worth w F ciated pre- 
iously with M. H. Roth Co., Tulsa 
and the Wheeling Steel Corp 


Schmitz Heads Crane Sales 
Carl E. Schmitz, who joined Crane 

Packing Co. in 1942, has been ap- 
wointed vice pr lent in charge of 
ales. He was previously vice presi- 

dent and director 

of engineer 

ing. Well-known vs — 

in engineer r 


ing cirele Mr 


Schmitz is a for 
lent a= 
mel president ) - 


the American So \ 


of Lubrica- Ay 


tion Engineer \e 

ind a member f 

twenty-two tech 

nical organiza 

1ONnS Mr. Schmitz 
In a reorgani 

zation of the sales department under 

Mr. Schmitz, there vill be five di- 

vision sales managers: E, H. Stuben- 

rauch, mechanical packings; Stephen 

Hawxhurst, molded Teflon products 

Harry I. Sole, lapping machines; V 

FE. Vorhees, mechanical seals; and 

Stillman Segar, plastic lead seal. An- 

other recent appointment has been 

that of A. J. Solari to chief engineer 

of the mechanical! seal division 


Riesz Heads Catalysis Studies 


Dr. Charles H Riesz has been 
named to head up an expanded and 
coordinated program for catalysis re- 
search at Armour Research Founda- 
tion of Illinois Institute of Technology 
Prof. Vasili I. Komarewsky, director 
of Illinois Tech's catalysis laboratory 
will be consultant. Coordination of 
the work will be conducted through 
the Foundation’s physical chemistry 
section under the supervision of Dr 
John E. Barkley. Dr. Julian Glasser, 
research engineer in the materials 
and processes division, was active in 
establishing the new program and 
serves as a member of the catalysis 
research group 


Donald Joins National Research 


Kenneth G. Donald has assumed 
the position of vice president and 
treasurer of National Research Corp., 
Cambridge, Mass. Mr. Donald left the 
post of president and director of 
Celanese Central, a subsidiary of Cel- 
anese Corp. of America, to join Na- 
tional Research sefore ecoming as- 
ociated with Celan e had been 
with Robert Heller Associates, a man- 
agement consulting m in Cleveland 
and also pres t and director of 
Jack & Heintz ision Industries 
In 
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How Much Would It Cost You.:. 


ath 
por” 
4) 


q yh 


If This Happened To Your TURBINE 


$5,000? $10,000? $25,000? $50,000? 


Replacement of turbines is costly ... even in the case of 
minor repairs, labor, parts, and downtime costs soon 
mount up. To go under the assumption that the installa- 
tion of superheaters in a boiler eliminates the need for 
purifier protection is dangerous. It did not protect this 
turbine which is almost a total wreck because of carry- 
over. Particularly during startup and periods of faulty 
boiler operation such as occurred above, turbines should 
have purifier protection. 

You owe it to your plant management to insist upon 
protection of every turbine with a Hi-eF Purifier. These 
Pigh efficiency units Cost no more than ordinary separa- 
tors yet assure you of the delivery of clean, dry steam of 


Y-~ WATCHDOGS OF STEAM 


better than 99.95% quality, to your turbines. A Hi-eF 
Purifier removes virtually all line scale, water and mist 
and dirt that might build up and erode turbines, recipro- 
cating engines and the like. 


The use of Hi-eF Purifiers ahead of turbines and other 
steam using equipment and in boilers is a worth-while 
investment ... much less than the cost of repairs and 
downtime. Performing at all times at high efficiency 
without the use of moving parts, a Hi-eF Purifier requires 
no maintenance. Don’t chance a costly breakdown. 
Write, wire or phone today for information on protect- 
ing your steam-using equipment 


» AIR « GAS «+ VAPOR 


PIPELINES AND EQUIPMENT 





aA \ he d ===. 
CMG 

LARGE LINE 

TYPE PURIFIER 


ANDERSON 


Hi-eF 


PURIFIERS 
RECEIVER 
TYPE 


PURIFIER 








DOWNFLOW 
NTERNAL PURIFIER 





BY THE MAKERS OF SUPE 
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tHe v.v. ANDERSON company 
1974 West 96th Street e Cleveland 2, Ohio 


Please send information on the following type of purifiers 


— 


Line Type Internal Upfiow Internal Downflow Receiver 


Name Title 
Address 
City 


State 


-SILVERTOP STEAM TRAPS 


more data on advertised products se¢ page 280) 








R O EU M 


ROC E S$ S I N 


c MEETINGS 





Petrochemical Literature Is Topic 
Of Symposium at ACS Meeting 


SYMPOSIUM on “The 
heduled for 
nerican Chem) 
direction of Miss 


Literature 
March 


il Society 


peen 


sium 18 


and 


being 


ympo 
stry chemical 
the 
ver literature on basi 


covered by vari 
nercial dev 
halogen con 
sulfur and 
The com 


elopment 
wen, and 
derivative 
information 

pyran lows 


Moeoday afternoon, March 16 


the Oxryoen-( 
Obtainable fr 


ontaining 
m Pe 

ja Martin M Padwe 

March 17 

Hale ( ntainin 


Tueday morning 


NGAA Regional Meeting 
Set for Midland Feb. 27 


S AFETY, maintenance, and 
& on \A ill in 


come or discussion 


corro 


Basin 
Natural 
Feb 27 
Midland 


day Permian 
nal Meeting of the 
As n of 


during the ome 


America, 
Scharbauer Hotel 
tration 
S00 


day's activ 
morning se 


opens the 
The 
it 9:30, under the 
of W. L. Phillips 
(o., Odessa, Texas. G. EF 
“| Paso Natural Gas Co 
chairman of the after 
on, Which begins at 2:30 


“a.1t 
chair 
Phillips 


the 
yurt 
Supply 


winds up with 

woling tower at 5:30, « 

Natural Gasoline 

n., and dinner at 
details follow 


7:00 p.m 


Morning Session 0 a.m 


' 


16 and 


Charlotte 
jointly sponsored by the ACS divi 


Chemi Petr 

! 123rd nat 
Angele 

Schaler, Sinclair Refining Co, as 


sions of 





rhneen Session 


WPRA Annual Meeting 
Program Taking Shape 


RRANGEMENTS are now near 
A ing completion for the 41st an 
meeting of Western Petr 
Refiners Ass'n in San Antonio 
March 23-25, at the Plaza Hotel 
Among papers to be presented during 
the 


nual jeun 


three technica] sessions are 
‘Technical and Political Trends Af 


fecting the Isp ] of Refinery 
Wastes,” by R Standard Oil 
Co. (Indiana), 
“Underground 
Petroleum Produ 


Liquid 
Dougla 
Washing- 


by W 
Cyanamid Co 
Fuels and Li 
Increase 
Mikita 


Octane Requirement 
E. Bettoney and J. J 
Wilmington, Del 

Two technical session spe 

yet announced the exa 
ir papers are Dr. Gustav 
f Iniversal Oil Products C 
ro, and A. J. M 
ium Oil] Co In New 

Chairmen for the techn 
are Dr. Wm. F. Krauss 
Refining Co., Lemont I] 

Pure Oil Co Nederland 
and L. A. McReynolds, Phillips 
Petroleum Co., Bartlesvil Okla 

Clarence Manion, dea! 
the Notre Dame Law 
the featured speaker 


Intosh, Socony 


Co per, 


Texas 


ing general s 
March 24. R. R 
Vacuum, Kansas C 
Brown, Pan-Am 
Orleans, La., will 


of the general se 


ssion on 


noon, 





Oil Manr's 


PREBKUARY 


Instrument Seciety of America 
the jew ¥ , Y Fel 
Natural Gasoline Assn, of America 
} 
MARCH 
American Society for Testing Materials 
I M 
American Society for Testing Materials, 
ttee | 1 M " rete I 


t I t y M 


American tnstitute§ of Pngineers 


(Chemical 
I xi, M 
Soctety, 


American Chemical 


National Assn. of Corrosion Engineers 
t ‘ ! ! ‘ X rx 
‘ M 
National Collegiate-Industry-Government 


(on 
Instrumentation it 


ference on 
M 
I 


Western Petroleum Refiners 
Mi 
American Society for Metals 


APRIL 


Assn. of Consulting Chemists A Chemical En 
gineers 5 Hote He t 


American tost of Chemicel Poginerrs 
Chemical tnstitute of Canada, ‘ 
t H ‘ I 


Natural Gasoline Assn. of 
' R Hi 


America, 


M 
May 


MAY 


Right) Purdue Industrial Waste 
' i r I 


Conference, 
| , 


May 4-¢ 


Calendar 


American Petroleum Lnstitute 
ew y ’ N y M | i 
International Petroleum Exposition and Con 
gress, Hi f ‘ I oO M 
14 
Materials 
, ‘ 


Handling 
P , 


Exposition 


Sclentifie Apparatus Makers Avan 
' r I ’ (jree 
Western Petroleum Kefiners Assn 
i iview, W I 
JUNE 
Automotive 


Soclety of bngineers 


Exposition of Basic Materials for tndustry 
( I \ ‘ for 
Western Petroleum Kefiners Ass'n 


American ‘Seoctety for Testing Materials 


SEPTEMBER 
American Institute 


: i I 
Hote I 


of Chemical Engineers 
Marth iH 
y 
1¢ 
Instrument Society of America 
ex] t nd it f 


Western Petroleum Kefiners Ass'n 


i TOBER 
Paciaging Institute, 
te it N A 


Scientific Apparatus Makers Ass'n 


‘ i 
Society of 
Handling 


Industrial 
Engineers 
18-24 


Packaging A Materials 


B 
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Product Stocks at Refineries 
Climbing to New High Levels 


fen ontinuing 
( a runs to st 
further 
ck yf 


Stand at 


their 
Which 


Increase 
prod ict 


highest figure 


ocks of pa‘o 

fuels and 
53 (API data) 
This 
ir total on 
nterruption 
ed by the 
last May 
than 


;.739.000 bbls Jan 


302 000.000 bbis 


larger 


tock at 
nearly 


In vo.um otal product 


refineris this January 


were 


25,000,000 Dbbis. larger than a vear 
igo Stocks of heating oils (kero 
sine and distillate fuels) 


13.000 000 


were Ver 
bblis larger 
tocks about 
ind = re 


isol ne 
2,000,000 bbls. higher 


l about 7 


idual fuel stock 
000,000 larger 
tal tocks by 
the two periods 
In the East Coast 


total 


Table 1 compares to 
refining districts for 
istrict 
Janu 
year 
large in 
offset by 
tocks in 
Combined 


refining 
inventories th 
19° larger than a 
effect of this 
partly 

n refiners 

the Gulf ‘oast district 


produc t 


were 


product stocks for the two 
eaboard refining districts are nearly 
111.000.000 bbls compared with 
133,000,000 bis. last January 
Combined gasoline are 
about the same for the two periods 
around 60,500,000 bls.) Stocks of 
heating oils” are around 4,500,000 
bbls. larger, the increase in the Fast 
Coast district than making up 
i decrease in the Gulf Coast 
Stocks of residuai fuels were 
2,750,000 bbls. larger this January 

In the Ind.-Ill.-Ky 
trict 
much 


castern 


around 


stocks of 


more 
area 
about 


refining «i 

combined product stocks are not 
higher this than a 

about 


January 
year ago, 
1 SO0.000 


heating oils being 
bbls. larger and 
fuels about 750,000 bbls. lower 

In the Okla.-Kans.-Mo district 
combined stocks are about 2,000,000 
bbls to increases in gaso 
line and heating oils Residual fuel 
hundred thousand 


residua. 


larger, due 


stocks are a few 
barrels lower 

In the California 
bined product stoc k ire around 10 
bbls. larger th January 
The increase is made up by 
41,500,000 bbls. in distillate stocks and 
5,500,000 bbis. in residual 

Heating Oil Stocks With only a 
few weeks left in the period in which 
ship heating oils Por the 


district 


com 


HOO O00 


about 


fuels 


refiners 





Table 1—Refiners’ Combined Stocks of Gasoline, 
Kerosine, Distillates and Residual Fuels, Jan. 26, '52 and Jan 24, '53 


(1000 Bbl« 
Jan. 26, "52 


4.011 


AVI data) 


Jan. 24, '53 (Change 
+ 14.004 
6.165 


, Change 





Fig. 1—Crude Runs Again Top 7,000,000 B/D 
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current season, these stocks for the 
U. S. were 109,069,000 bbls. on Jan 
24. This was 13,657,000 bbls. higher 
than on Jan. 26, ‘52 Withdrawals 
since Nov. 1 have been 
bbls, as compared with 
bbls. withdrawn in the 
same weeks in the previous heating 
season 

East of California, heating oils 
stocks Jan. 24, 98,159,000 bbls., were 
9,000,000 bbls than a year 
ago. Withdrawals from storage this 
since Nov. 1 have been 42 
574,000 bls last they 
17,093,000 bbls. in the same weeks 
Indicated refinery yields in 
were one per cent 


this season 
14,768,000 
10,716,000 


higher 


season 
Season were 
January 
higher than a 
year apo 
Gasoline Stocks 

finers’ inventories of 
the pattern of a 
have 


Changes in re 
follow 
year ago Vv. S 
stocks built up by 25,316,000 
bbls since early November to 145 
877,000 bbls. on Jan. 24, as compared 
with a build up of 24,068,000 bbls, to 
113,621,000 bbls. on Jan. 26, '52. Fast 
of California 130,020,000 
bbl Jan 24 


gasoline 


tocks of 
represented a buildup 
of 23,872,000 bbls Stocks Jan. 26, 
52 of 127,652.000 bbls. included a 
buildup of 22,787,000 bbls. Late win 
ter and early spring last year saw 
an abnormally high buiidup of gaso 
line stocks in anticipation of the re 
finery strike in May. Gasoline yields 
on crude are running about one per 
eent higher than a year ago 
Residual Fuel Stocks Refinery 
runs and yields are being held down 
growing due to sev 
eral cause Fast of California re 
finers’ stocks late in January were 
only about 1,000,000 bbls. higher than 
the year Stocks in Cali 
fornia were bbls. larger 
Indicated demand for January is not 


but imports are 


previous 
5,547,000 


much larger than a year ago 





Crude Runs to Stills 


Daily Average (1000 bbis) 
Domestic Foreign TOTAL 
A44 “4 ’ 
‘ 604 


Total (1000 bbis.) 
4 f Mir lata 


BM Forecast of Crude Runs to Stills, 1954 
at iQ. 68 wha 





Yields on Crude Runs to Stills 


Gaso Kero Dist Resid 
line sine Fuels Fuels 








Operating Trends 





Fig. 2—Gasoline Demand Drops Off in January Motor Fuel Supply 


Daily Average 1000 bbhis 
WA wIOS: N ™ oe ‘ Mm 19543 4 " Gasoline Natural 
tr Biended 
Crude Used Direct TOTAL 
" i* 


Motor Fuel Demand 


Including Exports 
Daily Average 1090 bbls 


Fig. 3—"Gas" Stocks Up To 146,000,000 Bbis. 


if wawmi9DSl a * NOs F M Aw 1952 « nN FMAM 1953S 4 N 


All 4 


weeast of Motor Fuel Demand, 1953 


Q a ith 


Gasoline Stocks 


Finished and unfinished, end of month (1000 bbis 
j vil 15.879 


ene 


a eee ow ee ne: tnd 








; Lait oo srtgtogt -45 
Heating Oils Production 


Fig. 4—Heating Oil Demand Reaches All-Time High (Korosine and Distittates) 


Daily Average (1000 bbls 


‘ « a * nw ie . > - ~ Kero Dist 
MwA MIDS! & y Z YD} FM AWM 1953 A y ls sine Fuels TOTAL 


; 


Total (1000 bbts 


Heating Oils Demand 





Daily Average (1000 bbls 


Kero Dist 
sine Fuels TOTAL 


Fig. 5—51 Days’ Supply of Heating Oil on Hand 


“wo M IG5 , P , y 194; 


API 
BM Forecast of Heating Oils Demand, 1953 
I 2¢ t r \ 


Q.2 y 4a , Qa ; Q 


Heating Oil Stocks 
”) bbi« end of month 
Kero Dist 

sine Fuels TOTAL 
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Operating Trends 





Residual Fuels Production 


Fig. 6—Imports Swell Supply of Residual Fuels 
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Natural Gas Liquids Statistics 


Fig. 9—Makeup of U. S. Motor Fuel Supply 
: , source: U. 8S Bureau of Mines Report on Natural Gasoline 
” y “aw ‘ a4 ” and Cycie Plant Operations 
; © ] Supply Demand** (1000 bbls. /day ave.) 
ae Natural Natural 
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Ze) Mize) WV -Wile) 
ON ANY PRODUCT 
OR SERVICE 
ADVERTISED 

IN THIS ISSUE 

SEE INSTRUCTIONS 
BELOW 





Each advertiser listed 
in this index has been 
assigned a code letter 
fer use by the reader 
in securing additional 
information about ad- 
vertised products or 
services which interest 
him. This code letter 
appears in parentheses 
to the left of the ad- 
vertiser's name. 


Circle the code letter on 
the “Advertised Prod- 
uct Inquiry” card fon 
the page opposite) 
which corresponds to 
that assigned the ad- 
vertiser about whose 
product you want fur- 
ther information. 


Fill in your name, title, 
company and mailing 
address and mail the 
card ... no postage is 
required. 


The Petroleum Process- 
ing Reader Service De- 
partment will give your 
inquiries prompt and 
efficient handling. 
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Booster Permits Jet Cleaning 
With 5 to 25 psi. Plant Steam 


Solid Plastic Fume Ducts and 
Hoods Are Easy to Install 


New Centrifugal Pump Line Has 
Capacities, 200 to 6400 gpm 
Ceramic Bubble Caps Designed 
With High Compression Strength 


ther 


Portable Fire Fighting Shield 
Uses Reflective Aluminum Foil 


Use yY 


ach ite i! 
which you are interested. Then 
fill in the rest of the card and 
drop it in the mall. No postage 


required 





What's New! 





Heat Rise-Flow Type Water Brake 
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ugh brake provi he 
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ng hp. within 2 tol 
Engrg. Co., Islan 

Philadelphia 
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Indu 
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Rotating Turret Chromometer 


Speeds up Color Determinations 


on naphtha 


improved 


r has 


ina 
Fisher /'T 
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Sayl 
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Vt 
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revolves, eliminating the time-con 
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necess 


suming one a-time changes of 
color disk 
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ary in older mod 


operator mply 


after 


rotates ons 
combination 
the 
color 

the oil 
drained 


another into 
tube until 
slightly 
ample 
the grad 
petcock until 
match Then 
id, and 
Chromometer Color 
table hinged to 
istrument For 
dlis« combina 
had to be ved and 
replaced by hand tubes 
have the 17 mn diameter, re 
the new ASTM 
method 


three 


under 
he find i 
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tated tube 
ample and 
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ack of the 
if h co.or or 
rem 
Comparison 
insice 
official 


the D 


quires 
for 156 


nstrument includes 


station revolving turret 
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J on Reply Card 


Versatile Flame Cutter Helps in 
Salvaging All Types of Fittings 


welding eils 
A precision jig with 
ind accessories the 
Flame Cutter cut 
angle, shorten 
ducers, et 
ells 
It can cut 
less cut 
reducing 
of welding 
short 


will 
ells 
and will re 
used tees 
small 
holes in 
flanges 

caps; and 
ot pipe 
diameter Mounted 
the table rotates 
at spe eds varying 

Vernon Tool Co. Ltd 
lian Ave Alhambra 


Circle 


ple ces 
on 
in 


tees 


tees 
cut 
swedges 
miters 
blanks 
make 
cut 


up 


either 

from 
1101 S 

Calif 


No. 8 on Reply Card 


flanges, etc 


revolving table 


Universal” 
to any 
flanges, re- 
and bevel 
and returns 


991 
ae 2 


ells 


or 
Tor slip-on 
swedges out 
and 
to 36 


bevel 
in. in 
base, 
direction 
0-5 rpm 
Meri 


a steel 


New Machine Fills and Caps 
Up to 120 Containers minute 


of ilmost any 
cants, paints 
fill 
and sizes 
handled 


chemical 
veral 
to ¢ 
addition of 


can be fed 


from 


Containers 


or manually One 


quired to put 
then 


in 


chine 


presses 


contact parts the 


bronze or stainle 
and 
he 


through 


stopping mpulse 


iuse container 
walking 
An 
can be provi 
Filler Machine 


Station, Penna 


iutomsé 


Circle No. 9 on Re 
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operat 


the caps 


lubri 
will 


liquid 

ete It 
to quarts 

be 


w parts 


also 


+ liv 
ically 


automa 
tor 1s re 
the 
place 
nachine 
Starting 
minimized 
indexed 
mbination 
ype push 


or ma 


All 
are 
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ligits of a given setting are read di 
rectly in a horizontal line on the flat 
face of the operating dial. The re 
sistance wire used has a temperature 
oetficient of less than 0.0020) per 
C. Units are now available in total 
resistances of 10,000 ohms. A variety 
ff other values can be had on special 
rder Brown Electro-Measurement 
Corp., 4635 S. E. Hawthorne Blvd 
Portland 15, Ore 


Circle No. 10 on Reply Card 


Tiny Purge Flowmeters Permit 
Manual Control of Small Flows 


at low cost with good repro 

© t jucibility but moderat« accuracy 

— ypical applications for the new 

S&K Purge Rotameter include the 

Panel-mounting Potentiometers indication of: (1) flow of suppiy ait 


. i bubbler type liquid level measur ample fluid to measuring installa 
Have High Order - 1 
g oO de of Accuracy ing installations (2) flow of purge tions for continuous chemical analy 


Vith linearity to better than fluid, generally water or air, in the is of fluid Small size, variabl 

0.01 ind total resistance to bet lines connecting orifices venturi é meter for low ranges, the 
ter than 0.05 Rather than the ubes, or nozzles to differential head et § include i back flow chech 
single resistance element used in con- flow meters; (3) flow of transparent valve A flow control valve for fluid 
entional potentiometers, the “Deka- purge fluid to sight glass indicators ¥ yr through covers the’ entire 
Model DP-211 has two decades of Rotameters measuring the flow of ange f the meter at differential 
sistors and an interpolating opaque fluids; (4) flow purge fluids pressures between 1 and 100 psi. The 

ymplish the voltag i to indicator extensions of indicating units must be installed vertically 

lial arrangement giv Rotameters or to extension wells of Schutte and Koerting Co., Dept. M-C 

ile length of 3 ! Rotameters with electric or pneu Cornwells Heights Bucks County 


the equivalent of ¢ matic transmitters where the proces Penna 
otentiometer. T fluid carrie slurries; and (5) flow of Circle No. toon Reply Card 





for continuous production 
of complete dispersions or emulsions 


It's unique — Operates on principle of hydraulic shear requires no 
operating clearances has no contacting surfaces to wear out 


It's fast produces thorough dispe rsions at up to 3000 gals. he 


It's versatile handles anything pumpable liquids, powdered solids or 
gases including component materials of widely different viscositic 
It's flexible can be used for blending, dissolving, dispersing, emulsifying 
extracting, reacting, scrubbing and homogenizing 
It's adaptable can be easily piped for controlled recirculation or pre 

discharge dilution 

| . 4 . 4 ‘ 
Wrte por detatla It's compact unit and auxiliary equipment It quiet despite high speed it's almost 
° ) «<4 
mounts on single bas vibrationless in operation 
It's precise can he jacketed for close tem It's easily cleaned quickly drains free 


ASK FOR perature control and otherwise fully in hold-up” ranges trom | quart to | gallon 


BULLETIN strumentated wastage is extremely low 
T-52 It's simple no close adjustments need he It's economical the lack of close clearance 
made or maintained no special operator the abrasion resistance of moving parts, the 
training required rugged construction minimize wear and repair 


THE U. S. STONEWARE co. 


“ PROCESS EQUIPMENT DIVISION 
, AKRON 9, OHIO 


data on advertised product 





STEAM ano MECHANICAL 
ATOMIZATION 


COMBINED ... 


NATIONAL AIROIL 


DUAL STAGE 
O1lL BURNER 


ably y 
ew NATIONAL 
Burne 


~ ' 0 

the NATIONAL AIRKOTL 
vee Ku ' for 1 dratt 
the NATIONAL ARO; Ta 
‘f 


tural of induced = dratt 


ted « ripti 
and pecifica 
NATIONAL AI 
OL Heatletir 


National Airoil Burner Co. 
1297 East Sedgley Ave Philadelphia 34, Poa 
Hivd Houston ¢ I 
i.a Hu ‘ fu 





ANNOUNCING THE 





ON sly) 
ei 


" 
My, CANS on 
Wie PROBLEM Wel pie 
ANALYSIS eo 


A Complete New Computing Service 
. for industries and government 
agencies Confronted with large- 


scale data-processing problems. 


We Invite Your Inquiry. 


For additx | for 
f esa service 
ERA ruta 
write D, 


Division of Remington Pland 
COMPUTATION CENTER, 555 23rd Street So. Arlington, Virginia 
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What's New! 





New Miniature, Vertical Scale 
Instruments Intergengeable 





DID YOU MISS THESE? 


following items, reviewed originally in the December, 1952 


ve aroused considerable interest. They are repeated brief 
a service to those who might have missed them the first time 


For details or literature, use the regular Reply Card in this i 


New Pressure-measuring Unit 
Has Accuracy of | in 5000 


ft. of S5-mi film as é Pron le irre é 
nterva of 1°16 in. rep aching the refere) 
10.000 of the full pre: adjusted by a regulatable 

range the new Press-I-Cell a wedge-shaped 
al 


resenting 
opening 


has an accuracy of one part in 5000 irker color flowing 


ind a sensitivity of 1 in 15.000. The ample cell unbala 
Vice 18 not intended by the manu energizing or de-ene 
facturer replace standard instru ial light Instrume 

ont ised where extreme accuracy J 
not required Sugpe ed applica on Kerost 
luctuation 


rathet! include i master lab 


alibration instrument; liquid proof and standa 
tanl el : continuou indicg 
Instrument 1341 
‘ypi ‘ 
1O0-in 
ait 
aeons Information 
Eethulhe 
Tx 


Electronic Color Alarm Stops 
Need of Rerunning Kerosene 


; 4 ul ‘ 
which traverses end St., New York 
Circle No. 16 on Re 


iTrt o 


cell and is reflect 
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MERGUSON| 


Assures 
Positive 
Distance 
Reading 
of 
Liquid 
Levels 


JERGUSON 
TRUSCALE 
GAGE 


HE modern design JERGUSON 
TRUSCALE GAGE gives new 
\ rol liquuid levels 


in tiers, dcacrating tanks, etc. 


Her is the 


whict incorporat ; all of the newest 


| I ring itures! Th Jer uson 





remot re ading pape 


Truscal 5 EXCC] onal sensitivity, 
with ability to register changes as 
small as Vy of 1°) of range! The 
translu nt dial scal 1S 
lighted from be- 


, , 
ind 18 casy to read, 


vith positive 


vhts and 


too hizh or too 


“y- 


Operators: 


( rs and J 
Observation of Liqu nd le 
JERGUSON GAGE & VALVE COMPANY 
100 Felisway, Somerviile 45, Mass. 
Representatives in Mejor Citles 
Phone Listed Under JERGUSON 
In Europe: Bailey Meters & Controls, Utd 











What's New 





Telephone Hose Mask Combined 
For Safety in Cleaning Tanks 


by pr \ dings 
Dbetween 
Tried 
Lorape tanks 
Oklahoma 
enables 


needs 


Small Temperature Control Has 
Range from —300 to +300 F. 


GLIDDOL 


by Glidden 


THE PROVED SOYBEAN ADDITIVE 


From the first shipment, Gliddol 
has been produced under rigid 
laboratory control to prescription 
standards. Here is the proved soy 
bean additive best for lube oil 
fuel oil, grease and gasoline 


The Pacemaker in Soya Research is your 
most reliable source for Soya Products 


The Glidden Company 
SOYA PRODUCTS DIVISION 
1825 N. Loramie Avenue * Chicago 39, Iilinois 








You can 

delay that signal 

with on 

BOUNDARY DISPLACEMENT 

Pah MAGNETIC RECORDING 
aa DELAY LINE 
FREQUENCY RANGE . 1? 
’ witt DELAY 
NUMBER OF CHANNEL 


DRUM NON CONTACT RECORDING 


y BOUNDARY [ PLACEMENT 


SEND YOUR DELAY LINE REQUIREMEN 


Lng necting Shiatch heeled 


Division of Mfemington Bland 
7 tary 


1902 West Minnehaha Avenue, Dept -i e iM 'y 


DIGITAL COMPUTERS * DATA HAWOLING SYSTEMS + MAGNETIC 
STORAGE SYSTEMS + INSTRUMENTS * ANALOG MAGNETIC 
RECORDING SYSTEMS + COMMUNICATIONS EQUIPMENT 


f pro ict ff payee si) 250 





Sims Pump Valves are guaranteed to give you better pump 
performance. And that means time, money and tempers saved What's New! 
i rotate for minimum 
PERFORMANCE epee 
om. 2. In 
i sinec i 


‘ibbed seat and cush relative motions caused by tempera- 
head combine to 





so egg Tao merge te ture changes are multiplied by a lever 
tion and take up shock which actuates a micro switch. A dial 
graduated 1 to 10, together with an 
adjusting screw with pointer and lock- 
ing set screw, provides regulation ot! 
the temperature settings. Instrument 
is enclosed in a waterproof aluminum 
cast housing with gasketed joints. A 

4-in. IPS hole in the housing is pro- 
6 ul te thy ilgs ine vided for wiring. Standard tube 
Valves fit your pump for lengths are 5, 10, and 15 in.; with the 
betier periormance 10-in. recommended for most applica- 


VALVE CO.. INC. tions. Standard tube diameters are 


145 HUDSON ST., NEW YORK 13, N. Y. > M& M BLDG., HOUSTON, TEXAS » and 4% in, O.D. Fittings for mount 


ing the instruments are available with 
th« .-in. O.D. tubes. The switch has 
snap-acting contacts rated by Under 





writers Laboratories for 15 amps 
125-250-160 volts, 60 cycles, A.C. Any 
one of three switch actions may b 
specified: normally closed (opens on 
temperature rise) normally open 
(closes on temperature rise) or 
single pole double throw. Burling In 


strument Co 5 Vos Ave South 
Orange, N. J 
SOLUTION Sete ' 
: Circle No. WR on Reply (‘ard 
TANK 


mmm ee ee 





Tower cleaning cost cut by $1000 


Here’s the blueprint of a chemical cleaning installation that saves 


Vacuum Gage Meters Pressure 
Down to 0.0001 mm. Absolute 


Material? Recommended Oakite detergent solution for speedy, with accuracy of +2% of full 


one refiner $1000 on his tower maintenance. 


thorough removal of grease, waxes, entrained crude—iron sulfides, scale rhe principle of op: ration is 
related to the conventional hot fila- 
chlorides, oxides. ment ionization gage, but the new 
Type 511 “Alphatron” uses a shield 
Method? In-place circulation of solution. No dismantling, reaming ed radioactive source instead of the 
filament Alpha particles ionize the 
gas Ionization current produced 3 
measured by a DC amplifier calibrat 
Results? Men who use it say: “Never spent 80 bucks so happily to ed to give absolute pressure in mm 


or sawing. Cuts days off cleaning time. 


of Hg Sensing element and _ first 
stage amplifier are housed in a steel 
—even trays near top come out clean.” envelope weighing only four ounces 
Attachment to the vacuum system is 
; —— ° , M« Sté dare pe ene ‘ 
Details? Absolutely free, including blueprints. Write Oakite Prod- by a %-in. standard pipe thread tube 

Power supply (batteries) and bal 
ucts, Inc., 37 Rector St., New York 6, N. Y. ance of device is incorporated in a 
stainless steel housing weighing 


Technical Service Representatives m Principal ( ities of U.S & ¢ anada seven lbs Linear indications of to 


save $1000.” “Increased output 400 gallons per hour.” “Good results 


tal pressure are provided between 
UST 

ce prizeo Ino RIAL Cleg AN 1000 mm. and 0.0001 mm. by ranges 

‘NG of 0 to 1000, 100, 10, 1, 0.1, and 0.01 


mm Re sponse speed to pressure 
changes is’ instantaneous making 
OAKITE gage useful also as a leak detector 
Any heavy contamination can _ be 


gvic® flushed out with a suitable solvent 


e gt® National Research Corp 70 Me 
METHODS morial Dr., Cambridge, Mass 


PETROLEUM SERVICE DIVISION Cirele No. 19 on Reply Card 
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What's New! 





Load Scale on Pipe Support Will 

Permit Quick Field Adjustment 
of at least 10 by turning 

a ngl adjusting bolt 

Model 

stant ipport that 


hanger 


perfec or all positi« 
nperature process and 
bolted di 
tructure 
ind frame are irilled for either 
double rod 
regular 


piping Hanger can | 
rectiy t the supporting 
ingle o1 suspension 
rhree providing 
maximum travels of 4, 8, and 12 in 


frame SIZ 


will take care of load 1K to 
9,304 Ibs Hangers are non-resonant 
Anti-friction needle 


from 
bearings reduce 
friction to a minimum 
er ji calibrated 
shipment to 


Each hang 
individually 
support the exact load 
Grinnell Co Inc 260 
Exchange St Providence 1 


before 


specified 
West 
R. I 


Circle No. 20: on Reply Card 


Level Detector Operates Under 


Severe Temperature, Corrosion 


because the sensing element 
ted The element, a 

probe, may be used bare 
insulating 
teflon, neo 


with various 
as nylon 
yethylene rubber and cé 
iding upon the corrosive 
The indicator and ampli- 
which may be remotely 


r to 100 ft from the 


PETROLEUM PROCESSING, February, 1953 





ASPHALT SPECIALTIES 


WEATHERCOAT 


Slows Weathering 




















W) ATHI Ke and WATER cant affect thre Provcecrive qualities 
of Weathercoat 


this tough ductal asphaltic coating hridves 


expansion but remains firm under heat or cold 


That S whi Weathercoat 1S pret rred by most of the world’s 
| 


argest refineries* for protection of exposed insulation on 


fractionatinyg columns, ( ruck stills and tanks 


for sé aling 
insulation jones exposed insulated pipelines for 


nic mbrane Sin reservoirs 


No fire hazard— apply it cold! 


Brush, trowel of spray Weathercoat 


if As) — palms by auafully 


Ove! urtace 


uUNnCcCVCN 


APA ERICAN 
Biturmmuls 2 Asphalt 
COMPANY 


2900 BUSH ST. + SAN FRANCISCO 4, CALIFORNIA 


E. Providence 14, R. 1 Perth Amboy, N. J baltimore 3, Md Mobile, Ala 


Tucson, Ariz Rouge 2, lo St. Louis 


Seattle, Wash Bator 


Portland 7, Ore 


17, Mo 


Oakland 1, Calif Washington 6, D. ¢ 
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What's New! 





“RIGID” means 
most service for 


your money 


Infrared Spectrometer Handles 
Single-point Chemical Analyses 


at an accuracy of 0.25 


You simply can’t beat WW iat 


cipaly for routine measurements 
ore 


the concentration of one or n 


a ' 
t is new components in a mixture checking 
| for an impurity, routine raw material 


Any wavelength within the 


s ~ Y tests War 
| lected by a manually operated sele 

tor. Scattered radi on is reduced to 

s than 0.1 by double pass optics 


les 
The instrument n three 


7] 
pire tor smoot caveength range’ meaner 
‘ micror fundamental re 
e rion { 5 micro and far infra 
easy reaming rl 15 38m 


inother It 
ry ‘ . * a to i tom 
* This new improved Spiral reams burr from pipe as fast - as rs 
. rument with lé 
and makes quick work of mae Perkin - Eli 


and cleanly as if it were wax... 
valk, Conn 


enlarging conduit box outlets or cutting holes in sheet 
metal—and does it without chatter. 
Improved ratchet handle cutting edges of heat-treated New Additive Prevents Filter 
tool steel for long service. You can’t beat it for perform- Clogging in Fuel Oil Burners 
ance. Buy at your Supply House. 

and 1 ne 
reial quantitie 


H 


1 oil 


THE RIDGE TOOL COMPANY ®@ ELYRIA, OHIO of fuel 


htt | | 
hh ha” 
Work-Saver Pipe Tools 


eee 


obtam more data n addverttse 
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What's New! 





Trade Literature 


Induction Period Calculator 


to eliminate human 


ASTM 
tability of gaso 


designe 
in interpretation in the 
or oxidation 
lime a circular 
vice ae 
11096 


type slide rule de 
eribed in Data Sheet No 
PETROLEUM PROCESSING 
191 pp 
tion Period Calculator for 
Stability rests by E L 

Pont Precision Scientific Co., 3737 
W. Cortland St., Chicago 47, Ill 


Circle No. 24 on Reply Card 


i Sec 


Sept S48-850 Use Induc 
Oxidation 


Korb, du 


Construction 75% Completed 


KS in an mapinary 
100.000 bird finery and integ 
petrochemic: pl large detaile 
hows the many a 
in bringing a blue 
featured 48 a 
in Kelloggram, Issi 
ce of which describes « 
truction dept W 
ates . . 


Repl 


ja 


Electric Control Centers 


and their application 
bloch 
irranyen 
table 
We 
2OUG 


f 


j 





J-M BLAZECRETE 
speeds refractory repairs... 


That’s why it pays you to use this 


hydraulic setting refractory for temperatures to 3000F 


Repair old refractory 
burld 


NOMIC alls 


linings—or 
quickly 


with Blazecrete* 


new ones and eco 


Just mix 
you d mix 


Blavecrete with water as 


ordinary concrete then wun it of 


slap trowel it in place 


Fither way, Blazecrete goes on fast 


without laborious ramming of 
famping bven when yunned if ad 
with a minimum of re 


lid Blazecrete linines last 


heres readil 


bound loss 


hyvdrauls 
avatlal le All harden 
on air curing do not require pret 


furnished as a di 1rits 


Three types of setting 


Blavecret are 


ny. Lhey are 
can be stored safely for use as 
needed 


3X BLAZECRETE—i uv 


40001 


femperatures 
Unusually effective for 
brick 

r 


I xcel 


through 
heavy where 


svork 


lent for forge furnace linings, lime kilns, 


pate hing especi ill 


is spalled or deeply eroded 


F 4 
’ 
A 
\ 


Whether you gun it... 


or slap-trowel it... i 


burner blocks, soaking pits, and indus 
trial boilers 


STANDARD BLAZECRETE—lor tem 
peratures through 2400F. Makes repatr 
work easier and less costly. Can be used 
by boiler manufacturers to replace tire 
Surtable 
for use in Combination with 4X Blaze 
crete and L. W. Blavecrete 


L.W.BLAZECRETE 


through 20001 


clay tle in wall construction 


bortemperatures 
An insulating refractory 


light in weight, low im thermal con 


cuctivity. Adaptable and economical tor 


many other applications 
Send tor Brochure R¢ 


crete 


Z28A on Blase 
and its Companion material, Fire 


* 


crete the hydraulic setting castable 


refractory tor making 
special shapes and lin 
mons Write lohns 
Manville, bhox60,New 
York 16, N. ¥ In 
Canada, 199 Bay St., 


Toronto 1, Ontario 
R Ly 


+ 


Johns-Manville BLAZECRETE 





| 


BUILDS BETTER REFRACTORY LININGS | 





(Proportional, Re- 
set, Derivative) 
with plug-in air 
Pe toh 
cludes shutoff 
and oir chec 
volves, 


The “building block” design and construc- 
tion of Fischer & Porter P-4 Pneumatrol 
units provides the maximum in versatility 
of use. These design features permit ready 
change of a case mounted Pneumatrol into 
a field mounted controller by the mere 
addition of pre-built, basic elements. This 
unique feature of the P-4 assures mini- 
mum spare parts inventory and simplifies 
servicing 

The P-485 field mounted controller 
combines the best features of force and 
motion balance controllers by the unique 
application of paired bellows elements for 
precision, speed and permanence. It is the 
fastest field mounted controller and yet 


FISCHER & PORTER CO. 


RESET Minutes 


= dee 








DERIVATivE 
MINUTES 


SY WONTER Tham seeT ene 


Auto- 

g matic Reset. Deriva- 

“et tive Action ob- 
* tained by 


FIELD 
MOUNTED 


THE FLEXIBILITY OF THE 
CONTROLLER TYPIFIES 


Pc 
PNEUMATROL 


Wide band pro- 
portional with 
monval reset. 


has completely stable high frequency 
response. P-4 Pneumatrol units are ex- 
tremely compact in size, simple in opera- 
tion and completely corrosion resistant. 
The plug-in type companion manifold 
has been just as thoroughly designed as 
the P-4 and includes built-in cut-off relay, 
automatic output cut-off below 1 psi set- 
ting pressure, positive self-sealing ports 
with unusually large air passages to pre- 
vent degrading the control response. 
F&P P-4 Pneumatrol flow controllers 
are extremely versatile in their applica- 
tion. Complete information is yours for 


the asking. Write today! mitter—a special 


form of the P-4 
Pneumatrol 
ing mony features. 





GH) 2088 1120 County Line Road, Hatboro, Penna. 
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What’s New! 





Synthetic Methanol Data 


including specifications, uses 
first aid data, properties, toxicology, 
test methods, shipping, handling, and 
storage Thirty pages. Commercial 
Solvents Corp., Industrial Chemicals 
Dept., 260 Madison Ave New York 
16. N. Y 

Circle No, 29 on Reply Card 


Centrifugal Blowers TEMPERATURE 


in 9 to 30-in. sizes for a util- 

ity type; also pressure type in size to | N D | CAT | 0 N 
18-in., and up to 48,900 cfm. volume 
moving rates; covered in Catalog B 
10. The line is a new product, just 
announced by Hartzell Propeller Fan 

Piqua, Ohio 

Circle No. 30 on Reply Card 


Model ’’V”’ is one of many Auto-Lite 

dial thermometers made for industry 

The outline drawings show how this 

temperature indicator can be adapted 

to meet specific needs through various 

standard mountings. Send for our new 

Catalog No. G-143-B of Auto-Lite dial 

ae Bese ‘77 ie ee v indicating and recording thermometers Se ry ) MODEL “yr 

detailed reference with specifications THE ELECTRIC AUTO-LITE COMPANY oven, with ehalen 

for insulation for service above and INSTRUMENT AND GAUGE DIVISION (Dept. D) , o- Senne de 

below 100° F., for tanks, and for oil TOLEDO 1, CHO minve, “OF to 
— NEW YORK * CHICAGO * SARNIA, ONTARIO 

heaters; including thickness recom- ; plus 450°F. 

mendations in seven tables Johns - ~ From $10.29 


Manville 22 East 40th St New f 
York 16, N. Y ‘ | 
Circle No. 81 on Re ply Card 4 | "yy. . 
Continuous Mass Spectrometry 
/ MODEL *'V-6"" 

as a step toward automatic — 


refineries practiced at Esso; also 


Insulation Specs for Refineries 














how mass spectrometer controls a 
complex petrochemical process at 


Jefferson Chemical Co.; two articles ~ 
in CEC Recordings, Dec., 1952. Con- cod 
solidated Engrg. Corp., 300 N. Sierra . 


Madre Villa, Pasadena 15, Calif 


Circle No. 32 on Reply Card " 5 MIC RON 


Flow Tube Theory 


and application explained in , 
a technical booklet by Vincent Gen- : 
tile, Jr., giving hydraulic formulas, ; 


head capacity curves and test data, 
as well as a table comparing per- 
formance of the flow tube and the 
venturi Foster Engrg. Co., Union 


aye Foe ie SVs, |) SO PETROLEUM 


eply Card 


Engineering Power Plants _" , p R O D U * T S 


for the process industries, an 
articie by A. D. Rust, Dow Chemical 
‘o.: also another article on four new 
process units at Trinidad lLease- 
holds, Ltd.; in Heat Engineering for 
Dec 1952 Foster Wheeler Corp : : z 5 ’ 
165 Broadway, New York 6. N. Y are compact in size and are built for operating pressures from 02500 psi 











Designed to remove dirt (down to 5 microns) from finished petroleum 


products removal of this microscopic rouge lengthens the life of jet 


and gasoline aircraft engines, pumps, meters, valves, and fittings. They 


’ =," > ' EXCEL-SO Filters can- be built to any code requirement, API-ASME, ASME 

Circle No. 34 on Reply Card 4 

or state codes for unfired pressure vessels. They also meet requirements 

Petroleum Processing Index of JAN or MIL ‘specifications. Available in capacities from 10-2000 G.P.M 
for the year 1952. It includes Special “Throwaway” Plastic Filter Bundle eveilable on request. Write for 

subject and author indexes for all Bulletin FO-52 

feature articles and regular depart- 

ments for the 12 issues of this mag- 


azine published d . the past year. 4 : . 7 fon 
eters WARNER LEWIS COMPANY 


Publications, 


Wes Thire S Clevelanc 3 l 
. ae ee ee ee BOX. 3096 @ TULSA, OKLAHOMA 
Circle No. 35 on Reply Card 
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' HERE’S HOW TO 


Swe 


WELDING 
FITTINGS 


7 


VERNON 





“Universal” FLAME |) CUTTER 


Use this new precision “Universal” Flame 
Cutter for re-working, reconditioning and 
salvaging all types of new and used weld- 
ing ells, tees, flanges, reducers, etc: Makes 
extremely clean cuts no cleaning or hand 
fitting required. Adjustable degree plate 
permits fitting to be cut at any angle. Has 
unitized control panel and unitized gas con- 
trol valve 


VERNON TOOL CO., LTD. 


1099 Meridian Ave P.O. Box 7555 
Alhombra, Calif Houston 7, Texas 


WHAT IT DOES 


Shortens ells, tees, flanges, reducers, etc 
Miters welding neck flanges 

Re-cuts and bevels used ells, tees, swedges 
returns 

Reconditions welding neck and slip-on 
flanges 

Reams extra heavy fittings to standard 
Cuts small miters 222° or less 

Cuts holes in blanks for slip-on reducing 
flanges 

Cuts and bevels short pieces of pipe to 
36" diameter 

Makes swedges out of welding caps 
Cuts miter elbows 


Vernon PIPE CUTTING PANTOGRAPH 
Vernon “Universal” FLAME CUTTER 
Brown STEEL VALVES 
Vernon-Ormeco TUBE EXPANDING MACHINE 





A Book You Should itis 
on Mechanical Sealing... 


A complete reference catalog on 


Dura Seal—the engineered mechan- 
ical seal that rotates with the shaft. 
Amply illustrated . . . specific appli- 
cations . . . installation data. A fact 
book of real value to designers, oper-, 


ators and maintenance departments. 


——- —_— 


DURA SL 
SEAL: 


anh A], 2 
41 [A 
a 





Sureweln 





SEND FOR YOUR COPY TODAY 
DURAMETALLIC CORPORATION 


DEPT. PP @e@ KALAMAZOO, MICHIGAN 
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What's New! 





Caustic Soda Information 

useful to the chemist, process 
engineer, purchasing agent; data on 
grades manufacturing processes 
analytical methods, shipping, han- 
dling precautions, containers, mate- 
rials of construction for Storage 
tanks, etc. 56-page booklet. Wyan 
dotte Chemicals Corp. Michigan Al 
kali Div W yandott« Mich 


Circle No. 36 on Reply Card 


Entrainment Separators 


and mist eliminators and how 
they can improve the performance 
of process equipment su h as vac- 
uum towers Catalog No. 13 on 
Yorkmesh Demisters. Otto H. York 
Co., Inc East Orange, N. J 


Circle No. 387 on Re ply Card 


Reciprocating Pump Manual 


with instructions on install- 
ing and maintaining, plus general 
engineering information and data, 
contained in new 20-page service 
book, Bulletin 202 Warren Steam 
Pump Co., Inc., Waren, Mass 
Circle No. 38 on Reply Card 


Fatty Acids and Derivatives 


are described in a booklet on 
Hyfac" products--12-hydroxystearic 
acid and hydrogenated castor oil 
giving properties and applications 
and a bibliography of patents and 
technical literature Emery Indus- 
tries, Inc., Dept. 5, Carew Tower 
Cincinnati 2, Ohio 


Circle No. 39 on Reply Card 


Rust Preventive Coatings 


with 73 color chips, instruc 
tions for surface preparation and ap- 
plication of complete line, with “in 
use” illustrations Form No. 252, a 
new 1953 general catalog. The Rust 
Oleum Corp 2799 Oakton St 
Evanston, Il 

Circle No. 40 on Reply Card 


Crystal Lattice Structure 


easily and quickly demonstrated 

1 new plastic model kit which build 
three dimensions—-cubic, tetragon- 
hexagonal, rhomb monoclini 
triclinic, and other variations. Bulle 
tin D-3040. Harshaw Chemical Co., 
1945 East 97th St., Cleveland 6, Ohio 


Circle No. 41 on Repl 4 Card 


Direct Writing Recorders 
and their application to a wid 
of variable phenomena such as 

pressure, temperature, flow, gas analy- 
displacement, voltage and current 
ele from electric transducer where 
characteristics range from static to 
100 cycles/sec. Bulletin, Applicability 
of Sanborn Direct Writing Record- 
ing Systems, include performance 
lata and specifications. Sanborn Co 
$a Osborn St., Cambridge, Mass 
Circle No, 42 on Reply Card 
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Sohio customers 
get full value 
every time 


Drums of Sohio petroleum products are delivered to thousands of farms, 
factories and service stations in Ohio. And full value is delivered in every drum 
because it is protected from leakage, tampering and losses by 'Tri-Sure* Closures. 


For over 15 years, The Standard Oil Company (Ohio) has 
used Tri-Sure Closures to assure the safe delivery of 
sealed-in quality. And during all those years the 

Tri-Sure Flange, Plug and Seal have given unfailing 
security — proof that Tri-Sure protection 

is always dependable protection. 


Give this protection to your products—and give 
proof to your customers that you deliver full 
quantity and quality. When you order drums, 
specify ‘“Tri-Sure Closures’’ on your order! 


AMERICAN FLANGE & MANUFACTURING CO. INC. 
30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 


Tri-Sure Products Limited, St. Catharines, Ontario, Can. 


*The ‘“Tri-Sure’’ Trademark is a mark of reliability 
backed by 30 years serving industry. It tells your 
customers that genuine Tri-Sure Flanges (inserted with 
genuine Tri-Sure dies), Plugs and Seals have been used 


CLOSURES 
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What's New! 





Positive Displacement Meters plication is featured as a 12-page AIR FREHEATER 

af tts dott ‘ f article in the winter 1953 issue of 

) ue . ary ; ype, tor me ad, Alco Products Review. American Lo- ALLOYS, nickel, for temperature service 

uring gases of any type, in quanti- ce . . : High temperature rk sheet The Inter 
ymotive Co., Alco Products Div., , “ : y's 21K 

ties from 4,000 to 1,000,000 cfh., at : ; BOMOER, HORS 0., int. Eee Set p. S59 


Schenectady 5, N. Y 
pressures up to 25, 50, and 125 psi ‘ AUTOMATIC SPRINKLERS, for fire fighting 


Bulletin M-152 with technical data Circle No. 44 on Reply Card ES; ADC a a 
toots Connersville Biower Div., 
Dresser Industries, Inc,., Connersville, CATALYTIC CRACKING UNITS: Booklet 8 


America. See adv't p. 26% 





on butylene yield predict 


_ information Offered in See adv't p. 200 
Circle No. 43 on Reply Card The Advertisements CATALYTIC REFORMING 
new ; ° 


Catforming process 
Refining CC See adv't pp 165-169 


r Filtrol Cory; 


Welding for Low Temperature 


service, an evaluation of the 
properties of weld metals for this ap- 


Do you need detailed infor- CHECK VALVES, tilting disc type 
mation on a specific subject? 30; The Chapman Valve Mfg. C 
p. 256 
Check through this easy-to-use 
CHEMICALS: C 
index of literature and data of- al Divisior 


Corp. See adv 





fered in this issue’s advertise- 
- CHLORINATION, fo m trol: Informa 
ments: tior Wallace & Tiernan Co See adv't 


" = p. 264 
Business reply cards are in ACTIVATED ALUMINA. as a desiccant: De 
cluded in each issue of PETRO- tails; Aluminum Co, of America. See adv’t COMPUTING SERVICE, for large-scale data- 
LEUM PROCESSING to assist you p. 171 processing probiems: Information; Engineer- 
ng Research Associates Division of Rem- 
in obtaining more information ADDITIVES, for light oils, for corrosion fr ington Rand, See adv't pps, 284-285 
on n hibiting nm storage, Santolene C Informa 
PS a ny items reviewed In tion Monsanto Chemica Cc See adv't CORROSION CONTROL and bacterial-algae 
What's New!” You ll find them p. 199 growth reduction Tech. Bulletin E-6, and 
cin the i samples; Armour & Co. See adv’t p. 207 
fa & first page of this ADDITIVES ube s, to meet new API and 
section Just circle the num- military specificatior Information; Oronite DESALTING, electrical: Complete informa 
bers corresponding to the num- Chemical Co, See adv’t p. 161 tion; Rn -chem Development Co. Inc 
See adv't facing p. 240 
bers at the end of each item ADSORBENTS CATALYSTS. and catalyst car 
in which you are interested. riers: Information; Attapulgus Minerals & ELECTRIC POWER, systems for refineries 
ps Chemicals Corp pe adv't | 1s¥ Information; Westinghouse Electr Cort 
Then fill in the bottom of the See adv't pps, 204-205. 
card and drop it in the mail AIR COMPRESSORS: Bulletin L-675-B1B 
N : Worthington Corp, See adv't f ENGINEERING CONSULTING 
No postage required. Brochure PP-16-1 Arthur D 
AIR DRYERS: Informatior “AItteburgh Le See adv't p 
trodryer Corp. See adv't 


For Your Convenience 


SERVICE 
Little Ir 





284 








EXPANSION JOINTS: Deta 


trict Steam C Im See 





FILTERS for finished petr 
Bulletin FO-52; Warner Lewis 
p. 291 


FITTINGS 


FITTINGS 
& Supp 


FITTINGS welded 


In either of these or any other valves, Forge & Tool Wort 


manual or automatic, which W. S. = core 
Rockwell builds for your exact needs, “t Bu 
you're sure to get the right type and 
size to best meet the conditions of 
operating pressure, temperature 
and nature of fluid handled, 
whether it be air, gases, water, 
liquid or semi-solid chemical 
materials. 

















See adv 





FUEL OIL, CONDITIONER 
ge t a alt c 


ink dge ny 


It will pay you to learn how Rockwell 
Valves can meet your plant’s flow \S HOLDERS 
control requirements. a ae 


id tr yal) 
Rockwell stainless steel valve; 1AS SCRUBBER 
with air cylinder operator and Schutte and 
valve positioner; for throttling 
gases at 1200” F 


Rockwell heavy duty valve 





for 50 p.s.i. working pres 
sure; has ao replaceable rub 
ber liner for vaive body and 
stainless steel blode; with a 
motor operator and hand ik ' EXCHANGERS 


rl Browr ntube 
wheel declutching unite l wn F ibe 


Write for Valve Catalog 


I EXCHANGER TUBI 
W. S. ROCKWELL COMPANY he american Breas Co. 
ae * 


HOMOGENIZER, b 
BUTTERFLY VALVES . SLIDE VALVES ° AUTOMATIC VALVES sifier: Bullet T 


' 


2533 ELIOT STREET FAIRFIELD, CONN. 





INDUSTRIAL 
Pt p Carey 
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NFRAREI 


ANALYZER, for 
Prox ‘ontrols I 


PERCO PROCESSES 


REFR 


PETROLEUM PROCESSING 


Petr 


ACTORY 


Manville 


February 


1953 


| GEAR-DRIVEN PNEUMATIC OPERATOR 
8 FOR THROTTLING CONTROL SERVICE 


PNEUMATIC POWER POSITIONING OPERATOR 


Patented 


A wholly new and dif- 
ferent valve operator 
employing a reversible 
pneumatic motor and a pre- 
cision gear driven screw stem, 
with these AMAZING ad- 
vantages 


Operates on 100 psi supply— 
Sensitivity to instrument pres- 
sure changes as small as .025 psi 
—Perfect stability—Self- 
locking stem—Continuously con- 
nected handwheel—Stem loads up 
to 40,000 Ibs. —Stem travels up to 24” 
Stem speeds up to 36” p.m.—Com- 
pact design. 


REQUEST 
BULLETIN 
c-1 


So different, you will want to investigate 
its possibilities immediately. 








NICHOLSON MAKES 


Freeze-Proof Steam Traps 


for Every Plant Use 


iq Because they drain completely when cold, these four types of 


Nicholson steam traps are positively freeze-proof. Can be 
freely installed outdoors. Universally recommended for use in 
lines which need not be in continuous 

use during coid weather, because they 

are freeze-proof and because their 2 

to 6 times average drainage capacity 

results in minimum heat-up time. The 

non - air - bind- 

ing feature of 

Nicholson traps 

also notably 

facilitates heat 

transfer in se- 

vere weather. 

Sizes Ys’ to 2”; BULLETIN 
pressures to 250 : 152 
Ibs. tV 














215 OREGON ST., WILKES-BARRE, PA 


NICHOLSON Yuu 


TRAPS VALVES: FLOATS 


» obtain more data on advertise 
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EDITORIALS 


To the Defense of Industry 


Dr. Robert E. Wilson, chairman of the board, 
Standard Oil Co. (Indiana) has stepped outside the 
conventional role of the scientist and business ad- 
ministrator, and has taken up the cudgel publicly to 
present the Federal Trade Commission in its true 
light of distorting the facts about business and ‘“‘de- 
yenerating into an agency of anti business propa- 
ganda 

This is an article in the Jan. 24th Saturday Eve- 
ning Post entitled “We, the Accused”, Dr. Wilson 
inswers some of the charges made by the Commis- 
sion, namely, that through interlocking directorates 
the larger business firms are stifling competition in 
this country, and that “through waves of mergers”’ 
ind the concentration of industry in a few com- 
panic the same end of stifling competition is be 
ing achieved. He makes a vigorous factual presen- 
tation, not limited to the experience of his own 
company, to show how the Commission has wil- 
fully distorted the truth. 

It is a sorry comment on some of our govern- 
ment agencies that they have operated the last 
20 years to put industry in an untrue and unfavor- 
able light before the public. Not every scientist in 
industry can present his case as effectively as Dr. 
Wilson in the matter of the FTC’s charges. In the 
wider role that scientists are now assuming, every 
man who believes in his industry should come to its 
defense with the facts when false charges are made, 
by whatever means of reply are available to him. 


V.B.G. 


More Amateurs in the Act 


The Council of State Governments has proposed 
that the states individually enact laws giving them 
wide authority over industrial plants and installa- 
tions in the interests of public safety. The so-called 
enabling acts would make a state agency responsible 
for promulgating and enforcing safety codes cov- 
ering all types of materials that may create public 
hazards if improperly stored, handled, transported 
and utilized. Oil company plants, including refineries, 
though not specifically named, would come within 
this broad classification. 

The current proposal is not the first effort by the 
states to move in on the established regulatory pow- 
ers of local governing bodies affecting the petroleum 
industry Early in the days of the industry, laws 
calling for inspection of kerosine were passed by most 
states, “in the interest of public safety”. The in- 
spection of the material by state agents was always 
a farce, but the states collected an inspection fee on 
each barrel of kerosine refiners moved inside their 
borders. The kerosine inspection laws are still on 
the books in many states and ir many cases they 
have been amended to include gasoline. They are a 
material source of revenue to the states. 

The oil industry has been confronted with other 
state proposals to impose regulations that would cre- 
ate jobs for additional sets of state agents, dupli- 


cate the work done by other authorities and in- 
terfere with the efforts of better qualified groups on 
the specific problems involved. The current pro- 
posal for state-wide safety codes is such an effort 
on a grand scale, covering all industries handling 
materials subject to the arbitrary definition of cre- 
ating hazards to public safety. 

In the petroleum refineries and distributing plants 
safety measures adopted depend inherently on the 
size of the installation, volume and nature of the 
products handled and on conditions in the neighbor- 
hood. Oil company officials and fire departments 
and other local agencies are continually working to 
lessen local public hazards. The industry's fire and 
safety record is proof of the success of this effort. 
A state-wide code could hardly be applied without 
modification or else imposing severe and undue 
hardship in the individual case. 

In general, the safety and fire protection measures 
idopted by the oil companies are constantly being 
studied and improved by groups which include in- 
dustry representatives and those of such technical 
agencies as the National Safety Council, National 
Fire Protection Assn., National Board of Fire Under- 
writers and others. The industry’s material and 
equipment is subject to constant review, to the end 
of improving safety and other standards, by commit- 
tees of technologists from the oil companies and 
equipment manufacturers, sponsored by national tech- 
nical associations. Their recommendations, as put 
into effect by the oil companies, are generally out 
ahead of any codes adopted into federal or state laws. 

The proposed model enabling act for state-wide 
safety codes is an effort by the state governments 
to extend their authority, and put political appointees 
into a field where they could only serve to meddle 
with the efforts of better experienced and qualified 
authorities. If introduced in the individual states, 
such bills should have the opposition of the petroleum 
industry particularly. V.B.G 


Welcome, the Electrical Engineer 


To the active groups of refinery technologists with 
training and experience in specialized fields we must 
now add the electrical engineer. His numbers in 
the ranks of the oil companies are still limited when 
compared with other branches of engineering, but the 
rapid extension of the use of electric power in re- 
fineries is rapidly creating new jobs for more of his 
kind. The cooperative work on behalf of the petrole- 
um industry by electrical engineers is already sub- 
stantial. 

A sub-committee on electrical equipment of the 
API Refining Division’s Equipment Committee is at 
work on a code covering requirements for standard 
electrical equipment in refineries. In other fields such 
codes have proved useful to both the industry and 
equipment manufacturers. In California, electrical 
engineers, working with the Western Oil & Gas Assn., 
secured in a state code important amendments to the 
National Electrical Code recognizing conditions pe- 
culiar to petroleum processing plants there. 

The future should find the electrical engineer tak 
ing an increasingly important place in technical re- 
finery problems, and also in economic matters where 
the use of different kinds of power is being con- 
sidered. V.B.G 
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The following are but a few of the many 
BAA Fine Chemicals available in tonnage 
quantities for high purity process use. 
Dhey are charted to indicate some of the 
major industries in which they are used. 





iminum Chloride, Solution 

iminum Fluoride, Crystal 
Aluminum Nitrate 
Ammonium Acetate 
Ammonium Oxalate 
Ammonium Sulfate 

Purified and Reagent AC.S. 
Ammonium Thiosulfate 
Boron Trifluoride 

Gas and Various Complexes 
Cadmium Nitrate 
Calcium Acetate 

Purified and Reagent 
Calcium Chloride, Anhydrous 
Purified and Reagent A.C.S 
Calcium Phosph de 
Chlorine Trifluoride 
Chromium Fluoride 
Chromium Nitrate 
Chromium Potassium Sulfate 

(Chrome Alum) 
Cupric Nitrate 
Cuprous Chloride 
Ferric Nitrate 
Ferrous Ammonium Sulfate 
Lead Nitrate 

tal Fluoborates 

de 
um Acetate 
im Bifluoride 
im Borate, Tetra 

ta im Fluoride 
Pota um Nitrite 
Potassium Permanganate 
Potassium Titanium Fluoride 
Sodium Bisulfite, Meta 

Purified and Reagent 
Sodium Fluoride, Reagent A.C.S 
Stannous Chloride 


Sulf ir Hexaf joride % 





WRITE TODAY for a complete 


listing of B&A Fine Chemicals. B \ hh I: B ir A LD \ VMISON 7 WL he CHC 
GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET, NEW YORK 6, WNW. Y. 





@ Ability gained through long experience 
by WYATT craftsmen, plus the finest preci- 
sion automatic equipment procurable, plus 
carefully planned procedure of Metallurgists 
eliminates any problem in the welding of 
aluminum, nickel, copper and stainless steel 
of all types by our capable staff of welders. 
Facilities and equipment for preheating, 


postheating, stress relieving and quenching 


special alloys are available in our plants. 


STEEL PLATE FABRICATORS 
AND ERECTORS SINCE 1913 





